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CONCLUSIONS AND RECO.!ENDATIONS
 

I. 	The anti-malaria program in Hait'i- has not succeeded inireducing the
 

incidence of the disease to a fixed target level. 
 This lack of
 

success is attributable to many factors, one of which is the inadequate
 

relationship established between the measures taken and epidemiological
 

data.
 

2. Apart from technical and operational shortcomings in implementation,
 

the program suffers from problems of goal identification. .Although
 

*the 	program is identified as a long-range control effort to reduce
 

malaria incidence below 300 cases per million, the proposed 1979
 

Plan of Action states.that the goal of the program is short-term
 

eradication. This conversion has'not been discussed with AID, nor

with the Ministry of Public Health and Population.
 

3. 	No program to 
achieve the goal of malaria eradication has been
 

enunciated, nor have any tentative estimates of costs been proposed.
 

It is apparent, however, that an eradication program would require
 

financing in an order of magnitude greatly exceeding existing
 

avadabilities. 
SN-4 has already spent or obligated over S522,000
 

the 	effectiveness of which against the only incriminated Haitian
 

vector remains unicnown.
 

4. 	No decision may be made at this time as to 
the technical feasibility
 

of'an eradication program. Even if appropriately conducted tests of
 

the insecticides under consideration demonstrate that an eradication
 

program is technically feasible, a substantial range of additinnal
 

constraints would have to be overcome, including staffing, training
 

and a substantially expanded advisor,, scaff.
 



5. 	No source of financing qf the proposed eradication program has been
 

approached.
 

6- Pending-resolution -bf the question -of-technical feasibility6f
 

eradication, the control effort should be continued, following the
 

strategy proposed in this document.
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Chapter VI, Recommendations, the final.chapter in the Evaluation
 

Team's report, lists in the'sequence of coverage -in this report the
 

antimalaria program. The recommendations are many and detailed; some 

are essentially technical, some call for organizational modification
 

of SN-M, and some require policy decision and action on the part of
 

the three long-term supporters of the antimalaria effort--the Government 

f-Haiti, the Pan American Health Organiza-tion, and the Agency for
 

International Development.
 

The following are the key recommendations concerning the Team

proposed plan. of action for the balance of 1979 and 1980; the kinds 

of alctions which may at a minimum determine the technical feasibility 

of malaria eradication, whatever may be other existing constraints 

against embarking on such a program; the.kinds of action necessary to
 

overcome such constraints; the s.affing requirements 
to be met with
 

respect to advisory staff; and the policy decisions to be taken by
 

the members of the Executive Committee. In the judgement of che
 

Evaluation Team, these recommendations require prompt consideration
 

if thd"rojected time targets are to be met.
 

1. To conduct carefully 'planned, meticulously executed and fully
 

evaluated field-research projects designed to determine the
 

effectiveness of three residual insecticides--fenitrothion, malathicn
 

and DDT--in interrupting the transmission of malaria under Haitian
 

conditions.
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2.. 	To suspend any extension''of operational,use of residual insecticides 

untilthe effectiveness of all three candidate insecticides has been 

fully fie'i-rsea_ n o (:r more) fO,-nd == ci--.W; 


3. -To reciuit a highly qualified, experienced epidemiologist to plan,
 

execute and evaluate the three field-research projects. He would
 

report directly to the SN7 
director, and would have full operational
 

control over 
the 	planning, execution and evaluation. He would .recuire
 

support of the entomologist who serves as part of. the PAHO long-term 

advisory staff, and the full-time service of a well-qualified
 

sanitarian, also from the ?AO advisory staff, to supervise the 

day-t=o-day field implementaLih of the projects. Whether the field

research project direztcr is to be supplied by PAFO or. by AID should 

be 	 resolved in terms of ability to locate and recruit the man, not 

by 	limitations prescribed in the present Memorandum of Understanding.
 

4. 	To adopt as the insecticide of choice. the one which proves most
 

effective for operational use. under Haitian conditions. Should
 

more than one insecticide prove to be capable of interrupting
 

transmission, the least expensive should be selected.
 

5. 	During the period of recruitingdirection, planning, execution and
 

evaluation of -he three field research projects (fifteen months
 

from the time the project director reports for duty),to classify 

the 	country into homogeneous eco-epidemiological strata, on the 

basis of epidemiological, entomological and parasitological data
 

alreadv capable of being develooed from, SZT, records or to be
 

developed. Such stratification will specifically identify areas
 

of high endemicity which require most urgent attention; and will
 



permit .re-selec-cn . of ncervenCion measurs most Likelyv to-meet 

success. Such measures would then be subjected to field testing 

to 	evaluate their effectiveness under oDerat ing conditions.
 

6. 	To recrut without delay qualified duccessors to the depar=tin 

senior members of the SN.'.'s PAHO advisory'staff, the chief of 

party and the sanitar 7 engineer. Advisor, requirements call for 

an experienced epidemiologist and an'equally experienced sanitar7 

engineer. 

7. 	 To use these 15 months of testing to initiate the training, inside 

and outside of Haiti, of SNDI staff members to create a bcdy of 

manpower capable of conducting, monitoring, measuring end evaluating 

a well-planned anti-malaria prcgram, whether it 	 is des!gnLted as 

control or eradication.
 

8. 	 To continue during this period- to protect the population of -.ural 

Haiti against malaria-caused =orbidi!t and mortalic-7 through the 

distribution of d-ags; by choice, the distribution of the presumptive 

treat=ent of simple chloroquine, which has been shown to be ver7 

effective avainst the parasite found in Haiti, ?lasmodium falciorun. 

t.% it. u' zi rdpor. cancains recoendar-.ons for streaniin:n z 

and 	reducing the present surveillance and drag distribution s-rstem) 

9. 	Through the field testing of inte.-enion -easures oroposed under 

Reco=e-ndation 5, to secure a fi. 	 Judzment on the effectiveness of 

t'o 	apparentl! wasteful activiies; in he absence of a clear 

demonstration of operacional effectiveness, to terminate the use 

of thermal foging (excevt as an em-er-zenc, easure during zeriods 

o! enidemic) and shar':: reduce the proram of lar-icidin; by 

u.a :ne areas ";here
imi.inz i zs :o 	 'as a'chanceof .er::icnal
 

effeczLveness. 



10. Continue to utilize the techniques of source-reduction (environmental
 

management)-and. biological-measures (use--of -arv!vorous -fish) as-a 

means to reduce the productiori potential of the foci of the mosquito 

Svector, Anonheles !binanus. Source reduction, which like all 

other intervention measures requires testing and evaluation, should 

be sufficiently concentrated to have a measurable impact on the 

mosquito production potential of an area. The body of the report 

contains recommendations concerning the stimulation of participation 

in this form of activity (which may be considered a capital invest

ment as well as an anti-vector measure) by other entities, public
 

and.private.
 

.11. 	 In view of such iminent problems as advisory staffing, potential 

funding requirements and extent and'duration of commitment to the 

anti-malaria effortto consider the need for.modification of the 

Tripartite Memorandum of Understandipg among the present supporters 

of the Haitian malaria program--GOH, PAHO, AID.
 

Concerning the alternate strategies outlined in Chapter V, no
 

recomme.dation can be made pending conclusion of field-research projects
 

to determine whether eradication is at least technically feasible, and,
 

following such a determination; if it is favorable, that the many
 

additional constraints to eradication have been faced. 
 These constraints
 

include but are not limited to qualified staffing, adviso*v support,
 

preparation and evaluation of a costed, internationally approved plan,
 

and, perhaps most important, a firm decision by the Government of Haiti
 

to pledge its nMa.ium financial ccmmitment to the malaria program znd
 



assurance of its established priority in overall development
 

planning. Such-a-plan.-cbuld --then -be-brought-before-potentia

donors to enable the identification of-sources of financing. Multi

lateral contributions to such-a plan would be appropriate.
 

Malaria control is an alternaiive to an eradication effort which 

might be beyond technical feasibility, impleentational capability or 

financial .availability. Its annual costs would be lower than the
 

.estimated $10 million annually over a six year period for a fenitrothion

based country-wide eradication effort; they may be expected to produce 

less dramatic results, over a considerably longer period of time. The 

goals.expressed in the Five-Year Plan macro-targetsare which fail to 

reveal how concentrated Haiti's malaria really is. Throughout much of'
 

the country, malaria ma7 be reduced to the level, in areas
zero case 


of perennial transmission, a target of'not more than 10 cases of malaria
 

per 1,000 population is realistic, and better defines the effort. 
This
 

goal will not be achieved within 'the time frame of the Five-Year Plan.
 

Ex'ternally supported financing at or near the annual level projected
 

in the Five-Year Plan will be required for fUr or more additional years
 

if one of the cheaper insecticides on trial proves effective in
 

interrupting or seriously reducing malaria transmission. Without an
 

effective insecticide for use as a residual spray, malaria control.
 

At a level to be defined as tolerable by GOH itself appears to be a 

possib-le but distant grospect. 



Geocraphv and Geoloev
 

The Republic of Haiti occupies the western third of the second largest
 

island'of the West Indies--the other portion constituting the Dominican
 

Republic. The island is situated between and 20 degrees latitude18 north 

.and between 71 and 74 degrees west longitude, approximately midway between 

Cuba and Puerto Rico. The maximum length of Haiti is about 180 miles; and 

the width along the Dominican border is 110 miles. 
 Its land area, including 

the four largest island dependencies, is only slighcly more than 10,000 

square miles. This is .due to the fact that the Gulf cf Gonave almost
 

bisects Haiti into two narrow peninsulas--the northwestern and the south

wdstern..
 

The country is chiefly mountainous, steep slopes rising Aliec.ly from
 

the coasts except at the infrequent intervals where wedges of plain extend
 

-into the mountain masses. Elevated plateaus as seen in Central and South
 

America are not a feature of Haiti. The highest ranges attain up to 8,000
 

feet of altitude and consist for the most part of masses of limestone.
 

They are.fiequently scarred by cliffs and intricately dissected by erosion.
 

Only one considerable river exists, the Artibonite with its large 

tributary, the Guayamouc. It is 'navigable for only the few miles where 

it is tidal. The total length of this river system is about 143 miles,
 

and its watershed comprises almost one third of the country. A few short
 

rivers in various parts of the Republic maintain a steady flow throughout 

the dry seasons; but the great majority of the streams are intarmictent 

in character. ?ractica!1v all of them are blocked at the mouth b'" bars 

*This section has been ex:racted from the !.atioaal Malaria Society 
Journal; 3-6, "906-47, p., ,• -

http:Aliec.ly
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of sand or gravel thrown up by wave and wind action, forming lagoons 

which offer ideal breeding, places for anopheline mosuitoes. Since the 

principal human settlements are located along the coast in the vicinity
 

of these streams, few are beyond the flight range of insects developing
 

in these blocked outlets.
 

Haiti has several lakes and ponds. The largest of these, Etang
 

Saumatre, has an 
area of 70 square miles, and its water closely resembles
 

that of the sea in composition. Etang de,'Miragoane, the second largest,
 

contains fresh water and discharges into the sea through a subterranean
 

channel in
a rocky ledge. The prolific breeding of mosquitoes along its
 

grassy margins has been notorious since colonial times. 
 Most of the
 

other lakes and ponds are ephemeral and occupy sinkholes in limestone.
 

The geological,nature of 
the island gives rise to man:y peculiarities
 

of water distributbon in addition to 
extensive underground drainage.
 

Among these should be mentioned the appearance of innumerable springs
 

and seepage areas at tidewater. These assume particular importance in
 

the malaria picture, since coastal highways have been built at beach
 

level without sufficie1t provision for carry:ing 
this perennial water to
 

the sea. One therefore finds in many localities a continuous mosquito
 

breeding area, miles in extent, along the shoreward side of the highways.
 

The same situation develops where roads 
are built across irrigated alluvial
 

plains and act as unintentional dams 
to the -unoff of surplus irrigation
 

water.
 

Haiti has a warm and notably equable climate. Temperature records 

do not exist excepc for a few towns situated at or near sea level, where 

annual means var', frcm 77 to 81 degrees Fahrenheit. There is usually a 
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differencewof 1about
10 degrees between the highest and lowest mean monthly.
 

temperatures, which only about of mean diurnalis half the value the 

difference between maximum-and minimum. A-few observations-made-at-points
 

above sea level would indicate that there is a drop of approximatelv4
 

degrees Fahrenheit for each thousand feet of increasing altitude. Ice
 

and frost have never,been reported,- even on Ehe highest peaks.
 

Unlike .the relatively uniform temperatures encountered in various
 

parts of the Republic, the rainfall shows great irregularities in its
 

distribution by season and locality. Thi's is to be expected from the 

mount.ainous nature of the island and from the influence of the northeast 

tradewinds. There is hardly a region of the countr- where one may not
 

travel in a few miles from a humid to an arid climate zone. This eifect' 

is very apparent when viewing the count-r from an airplane whdn extreme 

contrasts in.types of vegetation are dis'played below.
 

Local.variations in precipitation being so characteristic, it will
 

suffice to say that for the majority of stations there are two well

defined rainy seasons. One occurs in the spring; and the other in the
 

fall--dates varying fr6m place to 
place and 'from ,ear to year. In these 

zones .the winter dry season lasts from December to March; while the 

summner one is rarely so pronounced'and is generally of but one month's 

duration. Table 1 and Map 1 sumarize the monthly totaland annual 

rainfall for tan stations in widely separated areas of the Republic. 

Figure 1 plots the data for the first three tow-s of the list and shows 

the May and November =axima. Tons wl".a low 't otal annual rainfall usuallv 

show a single long season of precipita:ion, extending from April t:, 

November- he balance of the year being :rac:ical! devoid of rain.. Tons 

with "ve,7,, hi7h tota! values i.. se to show afail Dronouniced su-=.er dry 

season.
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Another characteristic of the precipitationi is that it'falls in
 

sudden storms; so' that a major part of month's. rainfalla may be accounted 

for in a few rains of. only. a few hours' duration. However, 'along the 

north coast and on the northern edge of the southwestern peninsula, 

winter precipitation may take the form of a light drizzle that continues 

for days at a time. 

Violent storms are usually confined to the drier regions of the 

Republic'. On infrequent occasions, dest~uctive hurricanes ha.ve swept 

the south coast. Hail is sometimes reported as an accompaniment of 

summer thunderstorms. 

Observations on relative humidity are lacking except for the station 

at Port-au-Prince, the capital. Here, the yearly average is about 70 

per cent., with monthly averages ranging fr6m 63 to 75 per ceit. Daily 

fluctuations are more marked, a r.tnge of 30 being normal between a'high 

of ab)out 80 per cent at midnight and about 50 per cent at noon. Haiti 

thus has a less oppressive climate than that found in many other countries 

with the same temperature levels. The great regularity of the daily land 

and sea breezes throughout most of the year also mitigates the tropical 

heat in aimost all. the to-ns of the Republic. 



Chapter I. Introduction
 

The history of anti-malarial effort in Haiti over the period of the 

past 19 years provides a remarkable record of continued recognition of
 

.malaria as- aserious -problem, a- determination-by the Government of Haiti

to take steps to tackle the problem,'and a notable and uninterrupted 

willingness of external sources of assistance. to provide their financial, 

technical and manag4rial help.
 

The pr6blem, to be sure, is agreed: 
the impact of malaria on the
 

health of the people of Haiti, and the degree to which malaria thwarts
 

economic development, reduces national income, burdens the national
 

budget (and the budgets of individuals), and diverts funds from.other

wise atiainable socio-economic goals. what has 
not been agreed is the
 

approach to the problem. In fact, there is 
at this time no decision 

regarding short-term and intermediate goals, although it 
V. 

is agreed that
 

the final objecrive remains eradication.
 

The anti-malarial effort is carried out by a semi-independent
 

service of the Ministry of Public Health and Population, the Service
 

Nationai des Endemies Majeures (SNM--), previously known under the name 

of Servic Nacional d'Eradication de la Malaria.
 

SNLM's proposed program and plan of action for 1979 envisages a
 

departure from the pattern of malaria control set forth in the 1978-1982
 

Five Year Plan, a document which had been the basis of the 1978 plan
 

of action and budget, and which had been expected to provide the base
 

for subsequent annual plans. The 1979 SN.!-orooosed nlan of action
 

asserts the need 
to convert the an 4-alaria prbgram to one of eradication.
 



The SN-- Executive Committee* did not approve th-e 1979 proposed program
 

and plan of action. 

Similarly, examination.of the expenditure data on the program 

implemented *.in_1'9_7'8 reveals- subs-tantial "divergence"from "what "is -set f orth 

in the approved plan of action, nor do 
 these records, maintained by
 

line item only, make it possible readily'to determine the cost of any
 

ilement in the field operation. There is no way to determine the cost

effectiveness of intervention measures applied either singly or in
 

combination.
 

In the"absence of Executive Committee approval of the 1979 proposed
 

plan of action, SN-- is operating under an interim approval which permits
 

continuation of the courses of action carried-out in 1977 dnd 1978 and
 

expenditure at the rate established in 1978, but does not allow the goal
 

modification and budget increase (by nearly 20%) proposed by SNL.. 

The contihuing program, it is. to be repeated, is a program of 

malaria control, keyed to a long-term projection of operations--the 

Five Year Plan noted above. This document was prepared in 1977 at the 

request of the Agency f6r International Development. As noted above, 

PAHO continued to provide technical advice to SNEM, and UNICEF, formerly 

iOU'Ladu wi i he rugram, made ics.cerminal contribution in 1973. 

In previous years, SN[f had operated under annual plans and annual 

budgets, supported by minor elements of GOH financing- and substantial 

but irregular AID support, each tranche of which was made available as 

a separate action which provided no assurance of long-range continuity.
 

*This Comittee is composed of the Secretary of State for ?ublic Heaith 
and ?.opuiaticn, representinz GOH, the Representacive of ?A.HO, which 
has supplied rechnical advice to SNE.1; and :he Director of the USAID 
Mission to Haiti. 



In point of fact, AID support of the malaria.Orogram hasbeen uninter

,ruoted since its 
inception in 1961. "Nevertheless, 'the combination of
 

discrete annual planning, annual injections -of external financial support
 

without the assurance of long-range continuity, the extremely low level
 

of GOH financing of the program and the release of such GOH funds 
to
 

SNM on a scheduled monthly basis had caused frregular patterns of
 

implementation, in some measure 
a function of delays in procurement
 

action (pending availability of funds) which' had inhibited timely
 

delivery of* insecticides--and which had drawn the unfavorable attention
 

of the 1970 lalaria Eradicai-on Strategy Review Committee.
 

The Five Year Plan of e=rations was needed for program implementa

tion during the period 1978-82, but also to support a requdst to AID
 

for.a major, multi-year funding grant. "Th6 expenditures "envisioned
 

under the plan were 
defined --n the budget by activity; the document was
 

reviewed by P.KiO Headquarters and AID/Washington, and was approved by 

the SNEX Executive Committee. Subsequent to plan approval, AID made a
 

terminal grant of S6 million covering the anticipated lie of the pr6ject.
 

Taken together with a GOR commitment to step up its support of SNM to
 

some $5.6 million over the five-year planning period, the anti-malaria
 

VkogLm had, fur'Lhe first assured of ii.6
time, funding over million-

precisely the kind of long-range availability essential for timely 

implementation of plans of action. 

The Five Year ?lan of Operations, clearly identified as a malaia
 

control effort, envisioned a reduction in malaria incide'nce to or below 

a level of 500 cases per million of population at malaria risk. rhe 

remaining anti-malaria functions were to"hereafter :o be transferred 
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the newly created Rural Health* Delvery Serv±ce within the Ministry of 

Public Health and Population, which by 1983, it was anticipated, would
 

be capable of maintaining this level of control.
 

Since 1960, the finaneial contributions'of GOH, UNICEF and AID
 

to the anti-malaria effort have totalled $30.1 million ($23.6 million
 

from AID), exclusive of AID and PAHO contributions to SN-M of $5-,1, 

million in technical assistance. Averaging $1.67 million annually
 

from 1961 onwards, funding availabilities'were nearly'Sl..9 million in
 

1967, over $2.4 million in 1968, and (under the Five Year Plan) are
 

projected at over $2.5 million in 1969. 
 These figures are far below
 

the requirements for an eradication'program (estimated as high as
 

$10000,000 per year), bit are of the order of 
 agnitude required for
 

an" acceptable level of control. 

Yet the SN-
 program is not succeeding in controlling malaria to
 

the prefixed target; however, in the absence of antimalaria activities,
 

malaria incidence would be ver-v much higher. Short-falls in'target
 

achievement are a cause 
for concern, but in no sense constitute a
 

reason for abandonmencof the control effort.
 

In Haiti falciparum malaria responds well to a single dose of 4 

amino-quinoline. 
Untveated falciparum malareia may result in considerable
 

mortality among non-:'=une populations. In the absence of diagnosis of
 

cause of death in rural areas, the statement made by SN M. personnel, 

that malaria control activities have succeeded in totally: preventing 

mortality due to this disease, remains to be oroved. 

The Evaluation Team has had the -nefIt of the conclusions of 

previous evaluations, s:ratez ,reviews and consultant repor-s. These
 



conclusions and recommendations provide some str6ngly held and widely
 

differing views--some of which SNDI'has accepted,. in whole or in part.
 

In fact, SNE4 can point to expert external advice as the source of 

some oftehcnc~eeriihpormt rich the Team draws
 

attention. In the main, however, previous reviews have identified
 

patterns of sub-standard performance which demanded attention. Many
 

6f these have not received adequate attention, and still persist. 

As is noted above, the -Evaluation Tegm considers the present
 

situation serious--but not beyond containment. Its constructive
 

propos'als are'advanced in the belief that prompt and decisive action
 

can reverse' the present trend; that reversal of the present trend is
 

imperative, not merely for the health of the people of Haiti, but for
 

the progress in the field of socio-economic develooment in 4hich Haiti
 

and external agencies have invested and are continuing to invest la'rge
 

sums of money.
 

The first step toward this reversal of trend is a commion acceptance,
 

of the goal of the antimalaria effort. Thereafter, it should be possible
 

to project levels of achievement which are attainable through application
 

of effecti e methods of attack; the courses of action necessary to
 

frame of attainment possible at given levels of funding, staffing,
 

training and effectiveness of administration.
 

The large number of variables makes precise projec:ions of ,ime

frame difficult, but the Team sees no likelihood that the desired level 

of control is attainable within the :ime-frame and financial avail

abilities of the. Five Year ?lan. Even if a combLation of improved 



technique selection-and program implementation were to bring the goal
 

within reach, the possibility of transferring malaria control functions 

to RHDS has been adjudged to be out of the question for 1983. (See
 

the report of the recently completed evaluation of Project 091). A
 

separate, semi-independent SNDI will be required for at least several
 

.more years, although gradual if partial integra-ion of SNM and REDS
 

is considered both possible and desirable.
 

The Evaluation Team is conscious of,'the gravity of the situation
 

which cannot be ignored by those responsible or associated with the
 

ahtimalaria program in Haiti.
 



Chapter II. Evaluation of the Antimalaria Program
 

Section 1. Background Itfor-mation
 

The 	histor 
of malaria in the country has been described in the
 

reports of previous externai evaluation teams. The main epidemiological
 

features, however, are outlined below to give a better understanding of
 

the malaria situation and its response to intervention measures.
 

Prior to the large scale antimalaria measures, initiated in 1962,
 

parasite prevalence rates up to 31% were reported by J. Harland ?,aul
 

and A. Bellerive (1946)1; the areas considered to be the most malarious
 

were Petit Goave, Miragoane, Aquin, Jacmel, Leogoane, Cayes, La Coma.
 

The 	 malaria transmission was perennial in those coastal areas where 

receptivity was, and is still, high throughout the.year due to permanent
 

breeding sites and favorable climatic conditions. Higher peaks follow
 

the periods of maximum rainfall which vary geographically during the
 

rainy 
season (April to December). Epidemic exacerbations have been
 

experienced following hurricanes and heavy rainfalls in
areas where
 

the malaria transmission potential is usually low and seasonal, 
as well
 
2 

as in those with perennial transmission. Mason (1968) reported that
 

"the considerable amount of internal population movement provides the
 

means of introducing gametocyte carriers'into previously clean but
 

potentiallyi malarious areas"; however, this phenomenon has never been.
 

.fully investigated.
 

1. J. Harland Paul and A. Bellerive. A malaria reconnaissance of the
 
Republic of Haiti in the Nat. Mal. Soc. JQurnal; 5-6, 1946-47. pp. 41-67.
 

2. 	 Mason, John. Development of the 'Haii Malaria Eradication ?roera=e
 
in -H/m-L /6 - .
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According to available current information', the only malaria
 

parasite actually found is PlasmodiLum falcioarum,. although in the
 

past J. Harland Paul and A.'Bellerive (1946 loc. cit.) found that
 

P. malariae and P. vivax accounted for 8.9 percent and.1.9 percent,
 

respectively, of the total infections.
 

Of the four anopheline species (Anooh'les albimanus, A. vestitivennis,
 

A. crucians and A. zrabhami) recorded in Haiti, only A. albimanusbwhich
 

can be easily identified by untrained persbnnel, is incriminated as a
 

malaria vector both on entomological and epidemiological grounds.
 

In January 1962, DDT house spraying was initiated on a total
 

covdrage basis at 2 gr technical product per m, twice a year. 
For
 

the 
first five rounds the coverage and quality 'of spraying operations
 

were considered as satisfactory (Evaluation Report 1964); at that time,
 

it was concluded that the persLstance of transmission observed in some
 

highly malarious areas 
could not be 'attributed to deficiencies in spray

ing operations. 
 It was stated that the basic difficulty'was the
 

considerable exophily and exophagy of the principal vector A. albLianus, 

coupled, unfortunately, with the extra-domiciliarv habits of the
 

population. 
 These phenomena require further investigation.
 

Starting in mid-1964, the interval between spraying cycles was
 

shortened from six to 
three months (6th, 7th, 8th, 9th cycles) whereas
 

the deposit of technical DDT was reduced from 2 to 
1 gr/m 22 . The report
 
of the Januar-. 1966 evaluation team states that in most of 
the high 

incidence areas, DDT applied intradomiciliaril, at three months or six 

months cycles did not interrupt transmission. 



In the absence of data regrdimg the-cuality of the spraying
 

coverage, this assertion could not be vindicated.'
 

Regular DDT-spraying, -which.covered.up to 900,000 houses-per
 

cycle, was discontinued between July 1965 and mid-1970 and replaced by
 

selective spraying. Mass drug administration (.O)A) was initiated in
 

September 1964 and was gradually ex-panded to 
cover 1.7 million people
 

in May 1966. The records indicate that over 90% of the people under
 

the .DA scheme were treated in each cycle: MA was not carried out
 

continuously and was discontinued in areas as the. population
soon as 


became negative for malaria parasites. Thereafter, the drugs were
 

given only on a focal attack basis when and where malaria cases were
 

again detected. It is stated in.the January 1966 report of t.he Evalua

tion Team "that the MA programme resulted. in a *dramatic drop in -slide
 

positivity rates 
(SPR) in treated areas while in the untreated areas the
 

slfde positivity rate'rose very sharply during the second half-of the
 

year". In fact, the SR in 1968 was reduced to 0.22%, the lowest figure
 

'ever recorded for Haiti. 
However, low level transmission continued in
 

highly recepcive areas; the SPR began to rise again, increasing by
 

nearly twenty times (up to 4.2%) in the next three years.
 

Regular total-coverage DDT spraying on six month cycles and
 

2 gr/m 2 was resumed in mid 1970 and halted at 
the end of 1972; 800,000
 

houses were sprayed each cycle. Thereafter, until the end of 1977 and
 

part of 1978)selective spraying was carried out together with other
 

complementary measures in 
areas of residual high transmission. 

The yearly number of cases reported by :he SNEM !az7 the period' 

.1962 to t977, with the slide positivitv rate and relatedtogether 


intervention measures are su-..arized in Table 
 2. 

http:covered.up
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From the review of activities carried out. from 1962 until 1977
 

and. the analysis of the results it appears clear that up to 1968 the
 

objective of the,progra-e'was short-term eradication. 
After this date,
 

due to technidal, financial -and other administrative constraints, the
 

progam was only able to reduce malaria incidence with varying degrees
 

.of success while dealing with emergency situatibns and reducing mortality.
 

In this respect, a great and commendable effort has been made to make.
 

antimalarial drugs available to the population by maintainin'g Voluntar,
 

Collaborators (about 6,000 people in 1977) which 'by and large 
are covering
 

all the malarious areas of the country. Founded in 1962, this system of
 

Voluntary Cdllaborators progressive'i grew and has provided the main
 

"epidemiological evaluation system used for thd monitoring of.the fluctua

tions of malaria incidence.
 

DDT resistance was first detected in 1968 and found widespread by
 

the early 1970's. Thereafter, small scale trials were carried out with
 

alternative insecticides such as CMS33 and malathion (used in.ULV 

application). With regard the former, a field trial was
to carried out 

;a Trou Caiman, using the partial spraying technique developed in El 

Salvador. A total of ten houses were sprayed and assessment of fumigant 

aeti wez= ca:,:td out. The morcaliCy of the test mosquitoes was 100* 

after three hours exposure. 

in late 1972, aerial ULV applications of malathion were made in 

the Miraccane Valley to asse.s the operational practicability of this 

method under Hai:ian conditions. Although a reduction in A. albimanus 

density seems to have been achieved by some applications, the epidemio

logical results re-ained inconclusive.
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In the meantime, DDT has continued to be used to a varying 

extent in several parts of the country despite an apparenE reduction of
 

ibilityohf"'the-confirmed-t6 -aA-aisuscepti.nus. 'Other limited anti

mosquito measures comprise larviciding, fogging; source reduction and
 

biological cont-rol (use of the Guppy, Poecilia reticulata). In addition,
 

mass drug administration is being carried out sporadically. 
 The relative
 

impact of each of the measures has never been assessed.
 

With regard to malaria transmission, 'between 1968 and 1972 the
 

overall reported malaria incidence rose from 2,562 to 25.,961 cases,
 

or more than tenfoldthereafter remaining relativelv constant. 
Considering
 

the'reduction of slides taken and examined, Ehe actual increase was even
 

greater.
 

I6 conclusion, it 
can be 9tated that de Dit'e DDT indoor residual 

spraying from 1962 to '1964, transmission has continued (Mason, 1968 loc. 

ciE.). Apparently good results were obtained in areas of low endewicity
 

using DDT alone but not in other areas. In areas of high endemicit good
 

results (but without interruption of transmission) were obtained when
 

mass drug administration was carried out with a coverage averaging 90%.
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Section 2. Present Status of -he .nti-%falaria Program
 

The general- imvression gained dueing the mission is that-not
 

enough attention has been devoted from the beginninz of the program:
 

(1) To the definition and measurement of the variables of malaria
 

transmission such as season of transmission, entomological parameters
 

and geographical distribution of malaria in the country. (2) On the
 

stratification of the malarious area, and on the 
assessment of the impact
 

on malaria of intervention measures and (3) On evaluation of malaria
 

mortality and morbidity rates in some indicator areas. It has also been
 

observed 'that there is
a tendency to overlook the need to supervise the,
 

work in the field and to collect the needed information. The data avail

able are also not presented in a way permitting an easy analysis and
 

interpretation for continuous planning feedback.
 

One of the main difficulties encountered by the members of the
 

Team in charge of the technical evaluation of the program and the accuracy: 

of technical guidance, was the lack of information well prepared in advance
 

and the non-existence of annual progress reports as well as 
detailed annual
 

plans of action with well defined yearly targets, thus making impossible, 

not only for the Team, but also for SEM itself, the evaluation of achieve

ments against expectation. 

2.1. Field O erations, Field Obse-.'ations and Evaluac-ion 

The antimalaria progra.= in Haiti is one of the few progra-s
 

in the world makinz operaticnal use of a combination of attack measures
 

against the disease and its vector(s). Apart from :he residhal ..
sa 


and large scale administration of dru-s .hich form the principal a:nroach
 



in malaria eradication, the SNEM in .aLte. has succeeded to organize a 

use of liidng fognlari 'iooi 1s 'f i~shbv d ~al nviron

menta 'manicgement. 

Examples of these operations were visited in different par:s of 

the country by members of the Evaluation Team. Below are the results. 

a..z'u__ Sora'tinz 

DDT indoor resi4.-a! s.rayin was -asz apo-e"-- a 1iec - a_ 

•n 1=72. 'ur-ng -he same year 30 metric -cns of feni-rzhicn (si~nilhicn 

0% 'wd were -rchasad- cm Japan for a "-cica:Ion ih an area In 27r.e 

near Les Caves. Tn anozher area, Anse " 'eau, -alarhion 50% wd.n was 

app.lied in early 1979. 

a. The area 

a.l. 	 Fenitrothion. The spra'ed area consists of"453 !ocalities 

with 23,414 houses and 102,000 popdlation in one sector, 

lying along the southeri coastal plain to the east and 

west of Las Cayes (see Map 2, Tables 3&"). Of the total 

.-umber of villages (453), 295 were positive for nalaria and 

of these only 179 and 182 were spray.ed respective ly during 

the first (4-7-73/9-11-78) and second round (4-11-73/21-2-79) 

A plan for the third round, presently in operation, calls for 

total coverage of the whole area. 

a.2. 	 Malathion. The sprayed area includes scme 6,833 population
 

and 2,040 houses in23 -ocali:ies
spra-,ed durig :he first
 

round. The plan "or the sezond rcund ca-!s -or the spra'vigz
 

of 2,246 houses. "owever, '-nlike :he area where
 

spra'led locali:ies('-- and 2nd :cunds) are scatterec anong
 

unspraed - :c:ai ,as
illages, in che nalachion area, ooveraze 


http:spray.ed


spaydW1UAre '.:Irtho 
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Table 3 . 1/ 

EA;I (Ii) C I'TY OF SPRAYI N' CYCI.E'S (F--*NITIUrII'r TON) 

CYCLE I - CYCLE I CYCL.I I I 

....... _-tii ' INl 
SlC:ON lRA1 E START START END START END 

(:AYES 1st IOIIl)ET . 4-7-78 16-10-78 14-11-711 7-2-79 1-3-79 

701 .AiURENT 18-8-78 I 21-10-78 4-11-78 1-12-78 1-3-79 

12th ImIII.Miii-ai A-7-78 16- 8-78 14-12-71" 12-2-79 6-3-79 

ST]. I.OIJIIS h)1 sill 2nd IAil' IIIMES1,E 29-8-78 12-1.0-78 8-1-79 16-2-79 1-3-79 

3rd (1111: ,R 4-7-78 2I-8-78 14-1-79 5-1-79 1-3-79 

4 Li .LS ANGI.&IS 
t,'| 

6tl, SOL.ON 16-10-711 9-11-78 21- 1-79 23-2-79 -. 

(AVA I I.IN Ist: lII.EAI 4-7-78 29-9-78 14-11-78 10-1-79 1-3-79 

2id HART INIEAII 2-10-78 9-1.-78 11-1-79 21-2-79 

"RI'II{ECK I St. Il0lIRY . . .f. 
1-3-79 -
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,Table 4 

Fenitrothion Test
•ecos Rura-les T € ,
Sections ocali.es,..unber-.cf-. Houses 

SECTIONS RLES LOCALITIES 
 HOUSES 
 isc and 2nd R CSRxS
 
ist Bourdet 
 3786
21 1st and 2nd cycles

23 2148 Added to 3rd cycle planningTotal 44 5934. 3rd cycle 
7th Laurent 
 2707 .1st 
.. 

44 and 2nd cycles

1282
44 Added to 3rd cycle planning
. .. Total 88 3989 3rd cycle
 

12th Boulmier 
 10

28 854 Ist and 2nd cycles902 Added to 3rd cycle planning


Total 38 1756 
 .3rd cycle.
 
1st Boileau 
 13 2034 ist and 2nd cycles 

86023 Added to 3rd cycle plannnia
Total 36 
 2394 
 3rd cycle
 
2nd Martineau 
 11 
 1641" 
 Ist: and 2nd'cvcles 

20 
 1057 Added to 3rd cy-ce plann-.ngTotal 31 2698 
 3rd cycle
 
2nd Baie Dumesle 
 1476
21 lsr and 2nd cycles

827
35 Added to 3rd cycle planningTotal 56 2303 3rd! cycle 
3rd Grendodiere 37 1i74 lst ;and 2nd cycles 

46 Added3 to 3rd cycle planningTotal 40 
 820 3rd cycle
 

6th Solon 
 23 
 1011 
 Is- anrd 2nd vces
 
14....... 
 ycl- pieiining 

Total 37 1256 3rd cycle
 
1st Bcur-t 
 45 "616 3rd cycle 

4th Les nglais 38 
 1604 3rd cycla.
 

T. Planif. 3rd cycle 
 453 
 28!4
 

453 23414. 

Lccali:- HIuses 

1st and 2nd c..es. 
 130 15276
 

3rd cycLe 
 ............ 
 273 13128 

OTL ~53 2.SA.5 

http:plann-.ng
http:ocali.es,..unber-.cf
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maintained. Also while the fenitrohion area is located 

in .a coastal plain with high huidi7t, abundant water and 

dense vegetation, the malat.'ion area is 
a drier, better
 

drained and hil!7 
area where wacar during dry seasons is
 

.limited to a few distant sources. 
 Also', houses in the
 

malathion area are made of bare strips of coconut palm
 

leaves, on which residual insecticide is 'known to last 

longer than on mud walls, prevalent in the fenitrothion
 

area. Thus, a comparison or the efficacy of the two
 

* insecticides applied in the two areap wll be problematic.
 

B'esides the size of the malathion area is too small for
 

meaningful" epidemiological evaluat:on. 

. 

b. The-Sorav-ing CDeration and Or anizacion
 

Before starting the spraving the e-xisting geographica! 

reccnnaissance data "w'ere updated, houses renumbered, house 

cares placed, sketch maps prepared and averag-e surface sprayed 

,De house determined. The sprayina operation is carried out 

by brigades of five spravmen and one brigade chief. Each 

four brigades are super-ised by one field supertI.sor. The
 

Sec-or Chiefs and Chief Zcne field operations provide over-='
 

super-sicn of o.eracions. One brigadeof four spra'rnen 
Ozere--es. " -ea a.d 3 c . :fvo =' . each "

.he i-rhi~ n -rea, 

.he --_ai.- "u',n u:se" is :he :Hudso .,.-. -. zI-Sr-er 

-resinure---, ui; -e - -, " 

re_ i -..-'.--= - . - . Z = h r -- b r : Wa--=S-' 



strokes, over 100, which inevitably.leads to overdosing
 

and wastage of.the.insecticide.
 

,Thenozzle
tip-was-said--tobe replaced every-l5 days-.-..
 

Some spraymen were observed spraying with tips of three
 

weeks old. A number of field tests were carried out and
 

the results showed nozzle tip outputs over 20% greater than
 

the standard discharge rate. This leads to considerable
 

overdosing and wastage of the e. pensive insecticidei. Weekly 

water tests of all tips is recommended; those showing
 

excessive wear must be replaced. The extentof erosion to
 

be allowed can be estimated on the basis of the cost of
 

insecticide and the cost of nozzle tips (TWO/MAL, Kuo,
 

Rafatjah and Kolta). Replaced tips can be recalibrated
 

and reused.
 

The insecticide powders are preweighed and bagged at
 

Zone offices; 1 kg for fenitrothion and 0.S kg for malathion.
 

The powder is then mixed with water in the field by the
 

sprayman into paste and-later into a suspension. Preparation
 

of paste is time consuming and exposes spraymen to additional
 

avoidable exposure to insecticides.
 

The need for paste should be substantiated by testing
 

the quality of suspension made from a slur-. or outright
 

from the powders. Othe:"ise paste making may be dispensed
 

with.
 

The spraying is done with care and diligence; sprayMen
 

seemed -ell trained and were .ollowinz correct spraying speed
 

and technique. Walls, eaves, par:s of ceiling below 3 m heigh:,
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underneath furniture and beds Were sprayed'thoroughly.
 

Coverage seemed complete. Some spraymen in the malathion
 

area seemed to use a slightly faster speed of sp;aying. 

The validity of leaving roofs above 3 m height unsprayed
 

needs to be verified, as well as spraying of roofs made of
 

galvanized iron sheet,' most preva-lent in the fenitrothion
 

*area. In Kisumu (Kenya) it was observed that due to sunlight
 

and'high temperature, no mosquitoes were resting on these
 

roofs during the day. The excessive heat causes rapid
 

breakdown.of both compounds.
 

The brigades have an itinerary including localities
 

.and houses to be sprayed each gay (about 12 houses per spray

man per day)..Often they do not barry a sketch map of the.
 

locality to locate houses. 
A sketch map will facilitate
 

locating houses, ensure total covetage and at the same 
time
 

provide for updating of headquarters maps.
 

Total coverage seemed to be aimed at in the third round.
 

-",.Inthe first and second rounds coverage of localities was.
 

36% only. Mopping up brigades were.said to operate and spray
 

unsprayed houses. 
 On one occasion in the fenitrothion area
 

it was observed that some 450 houses still remained unsprayed
 

5-6 weeks after the spraying round III had started.
 

c. 	Dosaee. Cycle and Timing of Soraving
 

Both fenitrothion and malathion are applied at the target
 

dosage of 2 g active ingredient per square meter in cycles of
 

3 months. In practice, however, the average applied dosage
 

must be higher. Cycles were also ex:anded well beyond 3 maoa=ts.
 

http:breakdown.of
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The timing of spraying rounds should be 
 whenever
 

necessary in reiation to peaks of transmission or seasons
 

of white washing of houses. 
 These two factors are important
 

elements and should be given consideration as well as the
 

length of cycles. 
 It is very li"kely that different spraying
 

regimens need to be followed in different areas. While total,
 

complete and sufficient coverage may be necessary in highly
 

receptive areas, application of such coverage in the present
 

malathion area or similar arid aras may not be necessary in
 

a control program. It should be remembered that apart frop
 

.the high cost, both fenitrothidn and malathion are among the
 

few insecticides remaining for residual spraying, and thus,
 

all should be done to.lessen insedticidal pressure on'the
 

vector and thus increase the service and useful life of
 

these compounds.
 

Proper timing of spraying rounds, their number and
 

duration and 
the dosage of insecticides should be tailored
 

to the epidemiological conditions and in line with objectives
 

set out for the programme. 
 As these may vary in different
 

areas, field trials need to be organized in different
 

ecological areas to determine the spraying regimen to be
 

followed. It is very likely that the number of rounds and
 

possibly the dosage in certain rounds can be reduced.
 

An important point to be investigated is the degree of
 

disturbance of sprayed surfaces, esocially by human contact,
 

and the consequent rubbing off of the sprayed insecticide,
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9. 

as 
the houses are quite small (30 m- of sprayed surface per
 

capita). The extent of rubbing off is expected to be quite
 

considerable, particularly in the lower 1 m to 1.5 m height
 

from the ground. Entomological observation can indicate
 

whether such surfaces can be deleted from spraying.
 

It would be also interesting to field test emulsion
 

concentrate formulation of both compounds to compare their
 

adherence to sprayed surfaces and their residual life with
 

powders presently applied at heay dosages.
 

d. Safety Precautions and Eauioment
 

Soon after the first round of fenitrothion spraying
 

started in July 1978, the operations had to be halted due
 

to excessive toxicity manifestations among spraying personnel.
 

Thepersonnel had been trained in proper handling and applica

tion of the insecticide and were subsequently provided with
 

protective equipment: hat with wide brin, goggles, surgical
 

masks, rubber gloves, in addition to their uniforms
 

and shoes. Above all, they were instructed to wash their
 

hands and faces with soap and water frequently during the 

day and especially after each mixing and preparation of pump 

charge and to take a shower or bath at the end of the days' 

work. Unifors are washed every afternoon. 

The day swork consists of one hour for transcortation 

to and from the field and six hours bf operation and one hour 

for clean-up. Spravmen were observed to follow closely the 

sa.e:v instructicn despite the hardship they caused "hem in 
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the heat of the day. Most tedious are the goggles and surgical
 

masks, which perhaps could be omitted-atleast in.-case of .....
 

malathion, which normally has a very low dermal toxicity of the
 

order of 4,400 mg/kg of body weight (white rat). A toxico

logist can be consulted and the proposal tried on a small
 

scale before use in general field operations.
 

Since the introduction of new protective equipment and
 

safety measures, blood cholinesterase levels of all spravmen
 

are checked weekly, using the tintometric method. Checks have
 

also been made in the case,.of some local inhabitants. .The
 

latter, representing age groups 4-50, showed practically no
 

change. Of the total of 65 spraymen, brigade chiefs and
 

field supervisors working with fen3trothion there have been,
 

to date, 15 cases of inhibition to 50% and two of 37.5".
 

The latter spraymen were laid off and the others were given
 

rest of one week. Thereafter they returned to work.
 

With malathion there have been practically no problems.
 

"Ohe drop to 75% and a few to 87.3% has been recorded since 

overations started on 24 January 1979. A.s a z;frv ma:i

injectable atropine and PAM have been provided to Zone Chiefs. 

a. This operation includes application of:
 

O
-.Gasoil mixed I0,.thvolume gasoline and,
 

- Abate E-500, temevhos 50% emulsion concentrate. 
a.i. Gaso. mcixture is designed to be appied :o breedin_places •it 

dense vegetaicn or with some degree of pollution and where water
 

http:case,.of
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is not used for human use and cat-le drinking or for other domestic
 

purposes. The mixture is transported in 180 liter metal drums and
 

applied at a rate very close to 40 ml/m 2 as in residual spraying.
 

The nozzle is maintained down clos-e to the water surface and spray

ing is done at the speed used for residual spraying. The dosage
 

applied is, therefore, about 6 times greater .than the recommende'
 

2,
5-9 ml/m ', which, apart from considerable wast:age, may cause water 

pollution and phytotoxicity. In spraying oil larvicide'the lance
 

and nozzle should usually be maintained at an angle of 45 degrees
 

to. the surface of water and sprarmen should walk against the wind,
 

'holding the lance at a height to 
assure that the material is spread
 

over thi water area. The spra,.man should be trained to attain the
 

desired dosage by adjusting the height.of the tip and the speed of
 

his walking. The edges of streams and marshes having dense vegeta

tion may be sprayed with the nozzle directed to the water and land
 

area, but at a speed to apply the recommended dosage.
 

The mixture as observed in the field does not spread well and
 

the oil film on water is not persistent. Further, the addition of
 

of spreading agent, e.g., 
Triton X-40 at 0.5-1%,will considerably
 

improve the spreading power of oil and its film's persistence on
 

water surface.
 

The oil is applied with the Hudson Compression sprayer and 

the S002E nozzle tip. This nozzle's output is twice as great as 

needed for larviciding and the spray pattern not very suitable. 

http:height.of
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Instead, adjustable cone jet nozzle SS5500 -should be used.' 
This
 

nozzle produces 3 spray pat erns:.(a) a solid stream for spraying
 

distant areas up to 10 m; (b) 
a hollow cone for spraying nearby
 

waters and (c) atomization for spreading minute drops over wide
 

areas 	using air and wind motions.
 

a.2. 	 TeMeDhcs EC 50% is applied to breeding,places without dense
 

vegetazion and with clear water. 
 To prepare the finished spray
 

material, 9 cc of the 50% concentrate 
ismixed with one tankfull 

of water. (11.6 liter) and applied over 200m2 . This represents a 

dosage of about 225 ml of the active ingredient per hectare which
 

.isover'twice as much as recommended. 
 This should be corrected 

by reducing to 4 cc per tankfull the amount of concentrate used;
 

or, preferably, to 3 oc, while reducing "the tank charge to 9 liters,
 

leaving an air space for pressurization of.the tank. The coverage
 

thereafter should be 150 m2/tank charge.
 

It should be noted that the above application rate is for
 

shallow water areas. 'Wherewater is deeper than 10 cms, 
Ehe dosage
 

should be proportionately increased.
 

b. Cycle" hd tiinz of larvicidin4
 

however, it was decided to reduce this to 
one week, a.decision th=t
 

needs to be implemented. La-iiciding teams observed in the 
field
 

are still applying according to 
the old cycle. Vehicle breakcWns 

cause 	 prolongation of even this frequency of applicaticn and short:age
 

of lariicides or abate has prompted the use of asoil where its use
 

was inappropriate.
 

*W0H 	 Manual cn Auntilar-ial Ozeracions 
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Larviciding is normally to be done duiing the dry season,
 

but records show that it concinues practically through the year. 

Exceptions are areas during the rainy--seasonswhere breeding places 

expand excessively. 

If larvicidin2 is to be effective, application cycles should
 

be adjusted closely with cycles of mogquito.development in different
 

seasons. 
 In Haiti, the normal cycle is reported to be 5-7 days.
 

Similarly, the timing of larviciding should be adjusted to the
 

productivity of breeding places in rainy and dry seasons. 
 If rain
 

causes flushing or water level fluctuation in breeding places to
 

the extent that larval development is disrupted, no larviciding will
 

be needed.
 

Cycle, timin and dosage requirement of different types of
 

breeding places in different seasons 
of the year should be investi

gated and form the basis for planning of the operation.
 

c. Larviciding ooeration and oranizatio6n
 

Larvicides are applied to marshes, rain pools, streams,
 

sewerages, ditches and 
areas of rivers positive for vector breeding.
 

Scme larviciders were observed applying material to 
rice, fields.
 

Larviciding may be applied: (a) as 
a supplement to other antimalaria
 

measures in areas of persistent transmission or, (b) as a main inter

vention measure in arid areas or in urban sicuaticns.
 

Some 13 mobile brigades, 20 auxiliary entomolcgy technicians
 

and 21 contractual labourers operate throughout the cbuntnr. 
 A
 

brigade consists of two larviciders, one brigade chief and one
 

auxiliar:- enomoiog7technci.n. 
The atter check breeding ?aces
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for vector positivity by dipping. This needs to be standardized as
 
2
 

to te number of dips per m area of the parts of breeding places
 

known to be most productive.
 

'Larviciding is done when vector breeding is confirmed. 
 The
 

entomology technichn of the sector 
then visits treated areas and
 

checks the'efficacy of operations.,sometimes within 24 hours of
 

application. Adequate reporting forms exist and were found fully
 

filled in. However, there was little indication of their data
 

being analyzed and returned to field for follow-up action.
 

At the zone office, the chief of field operations is responsible
 

for larviciding operations, while at the central offices, this
 

responsibility is vested with the Chief of the Entomology Section.
 

Larviciding operations must be an 
integial part of field operations,
 

planned and 
supervised by. that Division's staff. Evaluation of,
 

the activit.es, however, needs to be done by the Entomology Section,
 

independent of the operations section. 
 In principle, larniciding
 

should be considered as an interim measure and until 
the breeding
 

areas receive basic treatment through an environmencal =anagement
 

operation; yet another reason for the integration of latviciding with
 

source reduction and other attack activities.
 

The need for assignment of one auxiliary entomology technician
 

to each brigade is questionable as with a little Zraining the brigade
 

chiefs should be able :o perform the pre-treatment dipoing, having
 

only two operators to super.ise.
 

Breeding places to be treated are numbered and listed and
 

sKetch maps prepared of each one. The sketch shows 
the estimated
 

http:activit.es
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surface area, but not the depth, and even 
the area is snow-n only
 

for the date the sketch wa made.. Considerable variations in area
 

and depths may occur during the year and -their extent isimL-,portant .. 

for planning operations and estimating requirement. Sketches are
 

not made to scale: 
they remain at sector and central office in files. 

Copies should be made and taken out by brigade chiefs for updating 

and to show area variations on them.
 

In addition, each village included in the lairviciding program, 

and its .surrounding areas, needs to be surveyed and mapped to 
record
 

all breeding places, assign a number 
to each and shown them on the
 

.sketch map. Larviciding cannot be reasonably effective if coverage
 

of all breeding sites is not achieved. The present operzational
 

coverage seemed quite spotty.
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Pre-treatment dipping may be misleading and may miss positive 

breeding areas. Where larviciding is a major attack measure, all 

breeding areas proved positive should receive regular treatment unless
 

thorough investigation by qualified entomological staff proves repeated
 

negative results, or until environmental management operations applied
 

have modified the previous ecology.
 

Supervision both of operations and of evaluation needs to be
 

strengthened. In a Sector visited 
on 25 April 1979 adult capture in 

1979 was done only once each in January ard February in three of 33 

localities of the Sector under larviciding. Data available does not 

allow an evaluation of the degree of efficacy of larviciding and the
 

role that it plays in the antimalaria program.. Larvicides applied
 

irregularly and to widely scattered breeding areas 
(and often 'in
 

combination with other antivectorial or antiparasitic measures) cannot
 

properly be evaluated. Entomological checks on both adult mosquitoes
 

and larvae need to be systematized and strengthened for this purpose.
 

2.1.3. 	 Thermal Fosgin2 

This,.operation is performed with portable machines (Dynafog and 

Swing fog) using a malathion solution in gasoil. The operation is not
 

regular, nor does there appear to 
be a standard number of cycles.
 

Application 	 is done by the personnel of !arviciding operations at 

and after sunset and is planned to continue for about 3 hours. Both 

the interior of the houses and the surrounding areas are treated. The 

cyrcle of application is 10-12 days matching that of larviciding. This 

cycle setting seems to be correct as it generally matches :he averaze 

expected spcrohonic cycle, but has to be rechecked for different seasons 
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and altitudes. Provided infected mosquitoes, including the exophilic 

portion of the population,.are eliminated by fog, the operation should
 

be..effective.. against.malaiia..... Whenever.-fogging is applied outdoors -it 

is necessary'to determine the restingplaces of the vector. However,,
 

no entomological/parasitologica. evaluation of the effectiveness of
 

fogging under Haitian conditions has yet been carried out, and this 

question is not one which can be settled by arguments for or against
 

The present operation and its impact on the malaria situation cannot
 

be evaluated as pre-and post-treatment entomological and parasitological
 

data are not available,'and certain villages treated are affected also
 

by other aitimalarial measures.
 

So far, in malaria programs, fogging has had limited use, being
 

usually reserved for special, emergency or. epidemic situations, particularly
 

in urban areas where residual spraying is not feasible.
 

In view of the great commitment of effort and resources entailed
 

in large-scale fogging operations, the well-known dependence on
 

appropriate weather conditions necessary to obtain maximum imoact and
 

also the observed difficulties in insuring proper coverage by this method 

in dar1ness, especially in hillv terrain with scattered houses, it is 

strongly ILLdJiaLed that before proceeding wirh thermal fogging on an 

operational scale a series of field trials should be conducted as soon 

as possible with carefully prepared protocols so as to provide proper
 

entemolcgical and parasitological evaluation of this operation under
 

Haitian conditions.
 

As noted elsewhere, to reduce the risk of resistance develoDment
 

to organophosphazes which may be used for general residual apOlications,
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malathion should not be used for fogging purposes. Instead. Naled,
 

Neopybuthrin (or other synthetic or natural pyrethroids) or other
 

unrelated- insecticide-groups -may be-used-provid ing sus c ep tibil~i t~ 

testing is satisfactory. 

2.1.-4. Biological Agents 

Larvivorous fish Poecilia reticulata. (Lebistes reticulatus, or
 

Guppy) were imported a few years ago from the Dominican Republic;
 

some 6,000 have since been distributed to,'27 breeding places. The
 

fish has thrived well in most breeding areas (locations sho-n on Map 3),but
I, 

if was said where other bigger fish existed the Guppy had disappeared.
 

In zone offices, in addition to 
the use of natural breeding places,
 

special bas'.ns were constructed to breed the fish. Insecticide con

tamination of the basin in Zone III killed, all the fish.
 

During the field visit, it
was noted that' there are many permanent
 

•ater sources that can be used 
as natural rearing basins. Due to the
 

mild temperature in winter, fish can thrive in all permanent breeding
 

places and several of these, well distributed in malarious areas, can
 

be selected and stocked with fish. 
 From these, other permanent and
 

temporary breeding areas can be stocked. 
 If necessary in the initial
 

stage a portion of,water can be separated with nylon netting to protect
 

.the young from predators.
 

The fish can be transported from these points to cther breeding
 

areas. 
 ?lastic bags can be used for transportation and if the distance
 

is more than one or two hours, water in the bag can be renewed. All
 

supervisine staff should stop at these points on 
the way to the field
 

and carry a number of fish to release in breedine places.
 



r fort4OS Puix .HAP3 

Chefs Ifu uComms. 

,-~-**CFA-s de 50()mretro5 (0 3 M o rn~. - ' 

P 
bustis do Lonos..L-Aao 

I.~~~:~ie In Uwh i ch AiloOlell ne 
~~~~~3;1-~~u ) ices live bCOIn 

!*Ljti3Ck wi iii lirv ivorous Ii :d. 
-cetili a ret IeulatLACcp) 

1977-1978--1979 

ZONE..... 

Do Siif 
~" 

(u 

Mu 
a '7. 

' \. 

.4 

zA 

-7) 

6

N E 
L uflyL

0)( 

IA,, 

~~~~~~~ v~~~~~~ : 

(1 dZ!I 
hi_ E R 

~t n:~]ari r~ 

D ES 

x 8 o ?

111 
A TIC 

Cuu 
L-LE 

nriqlnlO'JLje*'. 

r_-



-46-

The locality sketch maps prepared of breeding places should be used
 

to 
indicate which ones require additional fish. The fish'density should
 

be maintained at - not -less' than sqfive fish per uare meter. Below this,
 

fish will not be fully effective.
 

Temporary breeding areas should be stocked with fish even if they
 

last only a few weeks or months. Such treatment is both safer and less
 

costly than larviciding and will frequently constitute a one-time operation.
 

As vegetation may hamper fish activit, 
 use of Herbivorous fish,
 

e.g., Tilaoia zolli or Chinese Carp (white.'Smore) etc. can be tried
 

jointly with the Guppy. 
Other fish, e.g., Notobranchus Guentheri, an
 

annual fish may be tried in land-locked temporary breeding places. Once
 

introduced and thriving, the fish lay eggs in the mud; 
the eggs sutn;ive
 

the dry season, hatch with the first rain and control mosquitolarvae.
 

Specimens for trial can be obtained from Dr. Markovsky of the Orentriech
 

Foundation, New York City.
 

So far the efficacy of larvivorous fish (Guppy) under Haitian
 

conditions has not been evaluated. 
This needs to be given imnediace
 

attention; 
field trials should be carried out at recommended densities
 

of fish population in different conditions to 
identify its characteristics,
 

larval control capacity and the impact on malaria transmission. Such a
 

trial shculd be organized where other measures of malaria control are
 

not applied and the vector density and endemicity sufficiently high to
 

allow meaningful conclusions.
 

Before introducing non-indigenous larvivorous fish on an operational
 

scale, it is necessary to insure that they do not constiucea threat :o
 

the environment. 
 T'henever possible, local fish considered potentially
 

useful should be given for trial and operational use thereafzer.
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2.1.5. Environmental Management Oerations
 

These operations began for 
the first time in 1976 with creation
 

of the Section of Assainissement in the SN-.and appointment of 
an
 

engineer as its head. Since that time the section, despite limited
 

means and budget ($270,000 in C.Y. 1978) has initiated some 29 projects,
 

(locations sho-n 
on Map A), of which eight have been completed. These
 

projects rahge from simple drainage and filling to rather important
 

water management.
 

The work is performed manually, a factor which accounts in part
 

for relatively slow progress and usually meager impact on local malaria
 

situations. Of the two old ,loader trucks available to 'the section in
 

Zone III, one was found completely out of service in the Zonal head

quarters and the other on the roadside awaiting repairs.
 

This already engages an important portion of the section's 
resources
 

and will be on the increase as more works are initiated and completed.
 

The participation of communities and such ministries as Agriculture,
 

Public Works and Irrigation Service and municipalitiesservices should
 

be secured"in such projects. Many of these projects have produced
 

additional Land And zater F,r the extenS4 
,n nF '*'~an r~a 

tion and are, therefore, of direct relevanca to agriculture services and
 

he ccmmunities involved. Such major projects should normally be darried
 

out by'other entities of government charged with such responsibilizies;
 

the role of SNDI should be priMarily promotional, but should include
 

provision of technical assistance and even suDerision in the planning, 

construction and maintenance of environmental management operations which 

affect mosqcuito breeding. 
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The'work presently carried out 
includes drainage, filling,
 

clearing, cleaning, management of coastai marshes and rivers and 
a
 

project on water level fluctuation and flushing. In planning these
 

activities there hag been little entomological and epidemiological
 

input and thus the projects deal with source reduction alone rather
 

than with the problem of malaria as a whole in the areas or locality
 

involved. 
 The precise evaluation of impact remains problematic because
 

of a shortage of entomological and parasitological baseline data.
 

There is 
no doubt of the efficacy of environmental modification
 

works. 
 Once a water area is drained or filled in, mosquito production
 

is henceforth, eliminated or greatly reduced. 
The key question, however,
 

is what would be the impact of work done on local malaria problem as
 

a whole an'd hence .what additional measures.should be included 
to
 
achieve the degree of .mpact required. In addition to engineering
 

design, major source reduction works should be preceded .by thorough
 

entomological and epidemiological surveys to identify the malaria
 

problem, the extent of 
source reduction activities and the supplementar:
 

measures rauired, with established guideline for evaluation.
 

Once the Dian is prepared it shnuI d be, reaiew nd di 

the related national or local services outside 
 to secure their
 

participaticn for execution. 
Concurrently, 
a program of public infc-ma

tion and Partiipaticn.should be designad and impnplented 
to enlist
 

the support of the public and 
their partic ipaticn in the construction
 

and (at a minimum) maintenance of the work. 
For this the assistance
 

of organizations working in communit.y development, e.g.', "!?CMO (Rai-ian
 

.mer'can Cc,=n--'.nt: eal:h Organization) may be sought.
 

http:Cc,=n--'.nt


To facilitate coordination among various departents concerned in
 

environmental management operation, a commission at the central level,
 

needs to be formed of the representatives of these departments, under
 

SNLM chairmanship and with the Chief Engineer of Assainissemenr as
 

secretar7. The Commission should meet evezy 3 months and, as necessary,
 

on'an ad-hoc basis, to review plans for water and land management works
 

and to discuss each party's share of responsibiliLies and resources.
 

a. The Or2anization of the Section d'Assainissement
 

Environmental management operations are planned and carried out
 

at the central level by the Section d'Assainissement. The Section,
 

headed by a civil engineer, has two other engineers, one geographer,
 

one cartographer and over 400 field supervisors, masons and laborers.
 

The great number of personnel, dispersion of the works throughout
 

the country and 'shortage of qualified field supervisorsmakes it difficult
 

to supervise properly the work from the central level.. eemi * 

essential to decentralize the service and to train a substantial number 

of technicians which needs time and additional financing. On the other
 

hand, the slow progress in manual operations is increasingly consuming
 

be planned and carried out by Zonal Staff with some assistance frcm the
 

center.
 

It is, therefore, proposed to:
 

1. decentralize the responsibility for the present simple scurce
 

reduction activities to Zonal scaff and organize additional training 

for zonal personnel to enable chem to elan and carr out -' eir 

activities; 
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2. assign responsibility for 
the planning, design and construction of 

major projects .and for, coordination of the works with other concerned 

services in and outside SNEI, to the Section d'Assainissement.
 

The Section will, as necessary, assist zones with their planning
 

of source reduction activities and with overall technical supervision
 

of the works.
 

To enable the Section to proceed rapidly with completion of projects,
 

it is strongly reco,-aended that as soon as possible, SNEX should procure
 

at least 3 backhoes with front-end loade, of 1/2 to 1/4 m bucket capacity
 

and with telescopic stick, and 3 diesel trucks of 5 m 
capacity. This
 

equipment will not 
only help e_%pedite source reduction activities, but
 

will also .improve the quality of the work to 
a level which dannot be
 

achieved with manual operation. This would represent only a cne time
 

investment.
 

b. Planning Environmental Manazement Ooeration 

The environmental management works are basic operations which can 

provide lasting solutions to vector problems. As such, they avoid 

problems of vector resistance, environmental contamination and human 

toxcity risks and continuing costs inherent in the use of pesticides. 

In addition, they prcduce important side benefits to communities involv;ed, 

and can therefore be considered as an investment. The funds allocated to
 

these works -will produce high returns and as areas are permanently freed
 

from the vector and the disease, funds and other resources saved can be
 

diverted to extend operation in other areas.
 

In planning these works, SND! should define its objectives and
 

aims and establish priari tes. These can be:
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(i) Technical; that is, intervention in areas of persistent trans

mission where high vector. production potential prevails, or,
 

(ii) ODerational and econcmic, consisting of works that produce opera

tional gains-or econcmic advantages to -theccommnitieS, e.g.,
 

source reduction in arid areas or 
in.urban situations. The 

work done by SN inPetite Riviere de Nippes, Baie de Henne
 

and Port-au-Prince are examples.
 

Considering the malaria situation in the country and 
the past
 

experience with antimalaria activities, it 'seems essential that 
the 

priority for major environmental managemen- ;efforts shou'ld. be given 

to 
areas with high vector production potential where persistent malaria
 

transmission was observed in the past. 
 In these areas a comprehensive
 

plan of combined antimalaria activities with special emphasis 6n basic
 

environmental management, combined wih the 
use of biological means,
 

chemotherapy and judicious use of pesticides, indoor residual spraying,
 

larviciding or fogging'should be organized.
 

For the work to be effective, ic is essential that only a few areas
 

comprising a few localities be selected at a time to concentrate efforts
 

for an 
adecu@ae coverage and rapid completion.
 

At the same 
time, simple filling and drainage work will continue,
 

mostly in arid areas where permanen't solutions to malaria problems can
 

b6 achieved at low costs. 
 Here again, the bulk of effort should be
 

concentrated in
a few areas in order to establish adequate control quickly
 

and transfer resources to other areas.
 

c. Evaluation
 

Thile there are a: present a few projec:s for which epidemiological 

data are available for evaluation of the ipact of work done, datasuch 
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To substantiate the 
impact of
 

are missing in respect 
of many others. 


source reduction on 
the malaria situation, 

feasibilitY surveys 
must
 

tom o 1.g cal and, especially

also en
 

include, besides engineering 
surveys, 


Follow-up strveys 
carried out at 

regular
 

baseline data. 
 can
oarasitological 


inter-:als will indicate 
the efficacy of the combined strategy and 


and benefit/cost.
 
produce data on effectiveness/cost 


Radical Treatment
2.1.6. as used by SNEM consists 
malaria
falciar 


Radical treatment 
for P. 


mg of chloroquine 
and 45 mg of primaquine 

given on one day 
and
 

of 450 
ollowing day.* pn 

optional 450 mg
 

chlorocuine given 
on the 


300 mg of 
These drugs are administered
 

of chloroquine may 
be given on the third 

day. 

active searc'h evaluator,
 

by .uedication dispensers, 
although the passive 

an. 


Radical treatment
 

drug distributor, 
and even supervisors 

may give them. 


all slide-positive 
individuals .ho have 

perforce
 

is given as a program 
to 


taken a suppressive,
dose of chloroquine 

and to others present 
in that house

cases which occur
 are confirmed treatmentfrom radical 
hold. aExcluded 


areas of mass medication.
-d in
during periods 
to 42,606 malaria
 were given 

In 1978, 167,093 radical 
treatments 

evaluatedS, M ha,- not 

(Table 

5 ). 

118,487 household 

contacts 

cases and 


ficacy in reducing malaria 
trans

its radical treatment program 
;or itsef


its
 

or motality. Furthermore, the raticnale for 


mission. morbidicy 


is not discussed 
in any S4EM documents.
 

adminisration 


level
at lield . infe
- f .realmn; ! t,iew 
a schenme =-l:1i 1 nmesbe the offici e...o
*This appears table dosae, combinaion 

and brand
averier'/ o: 

aals-.rith di C- - -i- n ' 

n U l

a great deal of ,;4ih a 4-minocreati-aquin .hich ts .ven combinOf'd 


are being distribu, ad,
oeor 

drugthat clear ins:rut'-ices cn 

strcnVly rec oxiendedquinolie~ it is 


adminiscraticn be issued 
i-eiaCe>
 



TIhb_- 5 : .adic2- Treatments 

'az! Treatments 
!Ga. Slide To Slide To :cuseho- Total. 

Positive ?ositive Contacts * 
cssCes 

1975 24,733 27,2.07 35,2. 63, 

C:77 27,679 26,755 
 67,S92 94,647
 

197S 60-472 4.,2S6 
 161,093
 

• 	 The same schedule of treat=ent given to confir..ed cases of malaria 
is also,applied to household contacts 
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2.1.7. Mass Drug Administration
 

SNE!'s mass medication program administers presumptive treatment 

.to localized populations-when affected -by high!'malaria - rates. A single 

dose (adult) of 450 mg of a 4-aminoquinoline and 45 mg of pri-maquine is 

used. Within programmed Sections Rurales, the population is covered 

every three weeks for six cycles. The six-cycle regimen may be
 

repeated or 
extended in the same year if thought necessary. Household
 

registry cards and daily productivity cards are maintained similar to
 

those used in other mass medication progrlams. Thick-film blood slides 

are taken from all fever victims encountered by the drug di4tributors 

and an active search for and sampling of fever cases is,performed during 

the fourth cycle. 

Criteria for choosing the location and' time for mass 
treAtment
 

are vague. 
 Sections Rurales are chosen by reviewing malaria case
 

,reports for the preceding year. However, threshold attack rates,
 

changes in attack rates or other adaptations of the collected data 

are not specifically utilized. 
Within the chosen Sections Rurales, 

any locality reporting cases and contiguous localities are selected 

,or treatment. The timing of mass drug administration is supposedly 

based on the local transmission season. However, malaria positive 

slides have until 1979 been tabulated or recorded by date of e-xa-mination 

rather than by the date when the slide was actually taken (date de orise) 

and even now, tabulation by date de orise is being maintained only in

formally. Therefore, data on seasonality of malaria in these sections 

rurales are not available. The timing is simply planned by' the 

intuition of the grcup choosing the method. Old rainfall and al-itude 

data are scmecimes referred to. 
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2.2. Eoidemioloeical Section
 

a. Malaria in 1978
 

The Slide Positivity Rate (SPR) stabiliied between 6.9% to 8.3% 

during the period 1973 to 1977 (with the exception of 1976 when the 

SR fell to 4.0% due to exceptional drought conditions). The SPR 

showed a sharp increase in 1978 when it reached a maximum of 16.5-

the highest since inception of the anti-malaria effort. 

The 1978 distribution of malaria, by. Zone, can be summarized as
 

follows:
 

Table 6. Malaria Cases 1978
 

Zone I Zone II Zone III Total 

Number of Cases 14,S46 24,156 21,470 "60,472 

API 10.6" 14.6 17.7 14.2 

Slide positivity 
rate 12.9% 13.5% 30.4% 16.5% 

Estimated 
population at 
risk 1,00,000 1,650,000 1,210,000 4,260,00 

Number of blood 
specimens 
examined 115,256 179,35L 70,592 365,202 

*Annual Parasite Incidence: Positive malaria slides per thousand
 
popt:lation per year
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For operational purposes, the country has been divided into
 

three zones, each of which is subdivided into sectors (22 in total);
 

further subdivisions .are. ccmunes. (116) -and-sections-ruralesL (560)
 

Sections rurales are composed of a varying number of localities.
 

Passive case detection accounts for 75.7%,of the blood specimens
 

collected. '
Almost since the beginning of the program, and particularly
 

since 1964, the collection of'blood specimens from fever cases has been
 

carried out by a network of voluntary col.laborators (V.C.) which has
 

increased from 809 in July 1964 to 3,200 in late 1964, 5,000 posts
 

in 19 8 up to 6,271 in 1978. SN':.t reports that in 1978, 58 of the
 

V.C. posts were productive. From observations carried out in the
 

field during the present mission, particularly in Zone III (Sectors
 

II and III) it apDears that the number of.c'ases as detected by the
 

system of V.C.'s very much understates the actual total, at least
 

in scme areas; a prevalence parasite survey (which measures infection
 

at a particular time) carried out in Sector III 
in July 1978 showed 

a prevalence rate of 12.69'" (423 cases out of 3,345 blood specimens 

taken in the general population) as against a cumulative annual 

incidence of 4.45%, as calculated from the positive cases detected 

: de: y h V.C. ooscs. in the same way, a parasite 

prevalence rate of 6.,9,%' was recorded in the Section Rurale of Baconois 

(Zone IIi, Sector !i) in J. 
 1=72 among the general population, whereas
 

the cumulative annual incid-c-ce rate for 1978 in the 
same area was
 

reported to be 3.65%'.
 

Table 7 gives the distribution of sections rurales according 
to
 

the number of blood spec-mens found vositie for malaria parasites
 

?er one thcusand populacicn.
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In reviewing malaria data by Sections Rurales from 1975 to 1978
 

it is apparent that even in an epidemic year, 1973, almost half the
 

SectionsRurales-had veryuiow-.PVs. A- much- smaller group of Sections 

Rurales produced the bulk of cases. The Sections Rurales of low
 

malaria incidence in 1978 also had uniformly low incidence in 1975, 

1976 and 1977. The remainder were distributed among those which had
 

consistently high incidence through the four year period and those
 

which had actual epidemics following years of low incidence. Even 

Sections Rurales with high incidence, when analyzed by individual 

localities, are a composite of some localities of very high. incidence 

and a large group with very low incidence (Table 8).
 

Table 3
 

Distribution of API by Locality for 15 Secti6ns Rurales 
Selected at Randcm (5 from each Zone) with API from 5 to 80--1978 

Number of Percent of.
 
API Localities Total
 

equal to or
 
greater than 100 
 49 6.6
 

50-99 58 7.9
 

less than 1- 9 70 	 9.5
 

1 418 	 56.6 

Total 	 738 
 100.0
 

*A-I: 	 .Annual Parasite Incidence--Repor:ed malaria cases per 1,000
 
population
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The above table is illustrative of the type of analysis of
 

parasitological data, which, if carried out for the whole country,
 

would greatly clarify the extent of the malaria problem and facilitate
 

accurate identification and stratification of 
the malarious area. Such
 

information ought to 
be generally available and mainta.-ne! up to date.
 

These data are not at all surprising as malaria can be a very
 

focal phenomenon. Essentiallytthe'Section Rurale is not the most
 

appropriate epidemiologic division for describing malaria 'in Haiti. 

Surveillance System
 

The malaria parasite survieillance system, as it presently stands,
 

has evolved from a system designed, for a malaria eradication program.
 

A large" corps of personnel are involved (Table 9) and these also
 

have a variety of other incorporated functions.
 

Table 9: Number of Personnel Involved in Case
 

Detection and Fllw-up, 1976 
and !979,Haiti
 

Job Desi2nation 
 Number
 

?assive Search Evaluators 
 50 
 75

Active Search Evaluators 
 50 
 0

Squad Chiefs; ?assive Search 
 5 
 10
 
Squad Chiefs; Active Search 
 5 
 0
 
Medication Dispensers
 

(Radical Treatment) 29 
 35
 
Investigation Aides
 

A.= ,0 71
Drug Distributors 
 215-39S 
 178
 
(Mass Drug Administration) (seasonal)


Grouo Chiefs 
 10 
 8

Squad Chiefs 
 48 
 36

"iarcheurs"t 113 145

Volun~ar, Collaborators 
 6450 
 6450
 

The respcnsibilities designations similar thoseand job are to found 

in other programs and published guidelines. For brevity che obser:a"iLn 

made herein will only cover -- iort.ant differences in "unction. 
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A network of Voluntary Collaborators 
(VC) in both malarious and
 

non-malarious areas 
serves for passive malaria case detection, and
 

simultaneou.sly makes a contribution to 
the medical facilities available
 

in the country. 
 SNEM pays the VC $i.00 for each positive slide. Slides
 

taken by VC's are collected and carried to SNEM facilities by a special 

corps of "marcheurs". However, to 
increase th6 frequency of slide
 

collection any SNM-! employees visiting aVC post may bring in slides.
 

"Marcheurs" also supply 
 the VC post with materials. The Passive Case
 

Detection Evaluator 
 has the responsibility of supervising the work of 

the VC and promotes the VC in the coamiunity.
 

Active case detection,has been done only sporadically,by Active
 

Case Detection Evaluators, Drug Distributors, Medication Distributors 
I. 

and occasionally ?assive 
Case Detection Evaluators. Regular active
 

case detection by Drug Distributors during the four cycles of mass
 

medication are called investigatiou slides, as are those taken for
 

follow-up of radical treatment.
 

All slides are read by microscopists (30 in all) 
at the Zone level.
 

Results 'ilhd accompanying data 
are registered by a statistical unit,
 

also at the Zone leTel. The isc=l.h,
- the bai .c.pul.atlcn!

which data are registered; the basic tLne unit is the month of slide
 

examination. Age and sex are not recorded or analyzed, althcuh they 

are fnitiallv noted when the slide is taken. Only positive results are 

reported back to the f.eld. 

:' its advisory staff and previous external evaluation reports 

menticn ificulties at all levels of this surveillance system. 

Particuarly 'isturbing, a larae number of VC's cannot maintain required 
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productivity. 
For many posts the VC must be changed frequently. In 

general, in the highly malarious localities visited by this Evaluation 

-Team- -thep-VC's-wera-quite-iproductiveh-ande--te-saeoid 

had been involved for a long time--sometimes since the founding of the
 

program. Some decrease in productivity'was noted in association with
 

mass drug administration. However, in some lodalities, particularly
 

as noted in Zone II, 
the posts appeared to need better promotion
 

and to be supplemented by active search.. Nonetheless, on a gross
 

scale the problem is not poor promotion but an excess of VC's in
 

inherently non-malarious areas. A comparison of Section Rurales in
 

Zone I with API greater than 5 per thousand to those with API less
 

than 5 per thousand (i.e., 
with a low probabilitv of transmission)
 

reveals a nearly identical coverage of both areas and 
a large number 

of VC in areas with consistently low malaria (Table 10). 

Table10 

Voluntary Collaborator's Coveraze of Sections 
Rurales of Varving API Zone 1 (197) 

Number of Average Number of 
S.R. Population V.C. 

per V.C. 

Section Rurales 
with AP! < 5/1000 120 8S" 809 

Section Rurales 2 
with API 5/1000 82 759 989 

- Greater than 5 per thousand
 

Equal to or less than 5 per thousand
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A second major problem is the great delay in collecting slides
 

from the VC, despite the fact that all SNL! personnel .o
 o 

pick-up-sslides when-visiting-
a'VC post or associated locality. This
 

is compounded when the laboratory is not able to keep up with the
 

volume of slides. Other concerns were relatively minor and would be
 

resolved under good supervision.
 

Once collected, registry and utilization of data suffer several
 

significant faults. 
As already stated, monthly registration of cases
 

is by date of slide examination; consequently, the present registration
 

offers no accurate means of associating malaria cases in time with
 

natural, events of control measures either for program-ming or evaluaticn
 

of -measures. In 1978 records maintained by the date of taking the slide
 

were maintained informally at 
the Zone level. The labcratory'reports
 

only the positive findings; and therefore, negative results are 
not
 

registered. 
 The data suffer from -ross inaccuracies and the work is
 

an unnecessary duplication.
 

Infinitely superior to 
the handling of the aforementioned data
 

is the registry of malaria 
cases by place. 'SNDI statistical clerks 

sort and re2ister all results by "!ocalitc". In this manner, malaria 

foci can be identified within each Section Rurale . However, many 

inconseauential "-ocalitas" with ver, small pcpulaeicns ex.is which 

for epid emiolcgic purposes could be consolidated. 

The regiscr:y cards themselves are not kept in good order. 

Numerous erasures and a cluttering of boxes w'ith data from for 

different searches make thez difficult :o read. Totals both monthly
 

and year!::, pf'lujlaion and houses are often not enaered alt=cuah' 

space exists. 
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The final utilization of these registered data is meager in
 
proportion to the effort expended in collecting and registefing them. 
Only yearly totals and rates by Section Rurale 
 are compiled. Routine
 

analysis of applied measures is not done.
 

In general, there is
no meaningful pictorial presentation of
 
operations in the forms of tables and graphs. 
 For example, there
 
is no follow-up table showing at 
a glance the performance of Volunteer
 
Collaborator posts, well charts showing the malaria history of 
each
 
Section Rurale since the start of 
the program, or 
maps kept up-to-date
 
and showing for 
fixed periods of 
time, the place and extent of the
 
areas where operations are carried out as well 
as the distribution of
 
malaria cases year after year by locality. 
 These simple tabuiations,
 
by correlating operations and end results, could have permitted:
 

1. Improvement of operations
 

2. Judgment of their relevance and,
 

3. Delineation of hard-core areas where special investigations
 

have to be carried out.
 

Regarding Cent re 
 Headquarters, the 
same observations as regards
 
Zone Offices can be made; 
it ' that no atuual critca
 
evaluation reports have apparently been issued since 1971.
 
Obsenraions eRardint 
 Useof Oranoohoshcrus C.moounds
 

In 1978 SNI.Edecided to use organophosphorus compounds as
 

alternatives 
to DDT.
 

Application of fenitrothion at a dosage of 2 g 
technical product
 
per square meter has been carried out in parts of the three ccunes
 
of St. 
Louis du Sud, Cavaillon and Les Caves with a ccmbined population
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The_idered whojea total spray' area ne .. ol ea W nee rconPoSft.ive positive~~~~~~~n hi
inthe t .. " ..... ..... 0"r
first s-c months 
.'n Y.., e..oca !l-rt/ fo n malaria

of 1978 were
even this plan vas 
to be sprayed. Howevernot fully aplied and only 179 out of 'he 295


localites found positive (out of 495 total) were treated during the
 
first cycle. 
In other terms 
this means 
that only 36.1/ of the local~es
in the 
area have been sprayed.
 

during an 
extended field visit in he III, the Team attemoted 
to make a preliminary evaluationfenitroth!on ofapplication. the results of the first 
cycle of
The data that were extracted from the files
of.Zon'e. ii are presented in Tables 11 
and 12.
 

From .the data presented in Tables 11
to and 12
formulate 
an, judgment it is not possible
on 
the epidemio.j

0 gjcal impact of fenitrothion
 

on malaria 
incidence.
 
As stated above, the 
test area 
has not undergone 
a totai Spraying
covera.ge; furthermore, the 
case detection mechanism 
was not up to 

standard required for a well controlled field the
trial. 

"nally, so
Finlly ana 
a
s l 
 a
anclr tinalaria Measures 'wereand
being.emoloyed are
 
sinultaneousiv 


Control (drug treatment, 
in the same areas, both treated and
thermal fogging, larviciding,
that"- becomes source reduc:ion)
-ossible 
 to disentangle 


their reiative effec
epidami 
 calv. 
All that can 
be said
continue, the insecticide is that should transmission
did not 

fact, interrupted 

'ork; but if transmnssion 

is, in
or decreased, 
this cannot 
ue assigned wit 
 certalntv
to the impact of 
the insecticide. 
 Further 14
efficacy of thethe insecticide 
 5'uhee
f-an adecuatelightr:11 could be t:'ro n onentcmogical 

eValuation
 

http:covera.ge


Tabl.e 11 

',r to01;/ I c_I ditLis CoIl-.tecd 111 Lime I oca I I t Is L rea t ed w Ith fcil t rotl I on--ma Ia r Ia casLa- tie Lctred by I:IC/Ca 


Wam11,15 of- .lu Set:L Ioiilm Rtraml (illilber of ocal I t i'e.reated) 

Bit I u 
DiI:uzi e (,l k'd" re on ISclolau -IartiM iat lnatBotordet L.aurent iouibuer 

Mil(20) (33) (21) (13) (I1) (21) (42) (10) 

1/71S 51 57 14 60 4 169 271 20 
"2/7 25 7 I 112 2 102 196 21 

t/L I 1/
111 

_ If,4 LI] L9,i/t 

6/lI 57 72 83 4-1 23 3131 2012 20 
7// : 4 41 10164 60 5 

" 
"(71 23 7"8 t 3& 

. /A 8'221 42i 1 117 19 77 5 

1
//9 2 i lirt"_.53 61, - 27" " -. 52 

... - sprayIng pe r Io..I 

Maiss I)rtg Adclaislitral iIon 

P.IriaS I Lt! IrV'c'Il,ce Suarvey. carrled oi In .July 1978 In som local ltles of .tiamme Sect-ions lurales gave 
tlie fo 1 low fill-, IL-stml LS (c l-'a I poptil at ion) 

his. Ic G zrciod I ere- SolI(n !1ol1eal "iarlnieau Ilourdlet .aurent iloim linter 

hIislr 325 320 192 4711 297 854 668 211 

fllii:r 40 59 6'8 40- 22 61 1 it 15 
l2.3 I1.i .. 7 

2,Z." 1i.1.4 . 11.11 7 . It 7.15 0 -1.7 7 . "t35 4 
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Table 12
 

Parasitological Data Collected in the Control Localities 
-
Malaria Cases Detected by ?CD only
 

Name of the sections rurales
 
(number of localities)
 

Months Les anglais 3curY
 
(32) 
 (41)
 

1/78 i9 
 64
 

2/78 9 
 78
 

3/78 10 
 42
 

.4/78 42 
 32
 

5/78 21 
 30
 

6/78 58 
 25
 

7/78 8 
 32
 

8/78 16! 42,
 

9/78 71 
 9,
 

10/78 27: 
 .25
 

11/78 41! 
 34
 

12/78 e6 24.
 

1/79 32 37
 

Mass Drug Administration
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were carried out. Observations on induced vector mortality are quite
 

,inadequate-,- there-being tr-ap or r0om-kili'data obtafned, ....... No
 

bio-assay is carried out to 
indicate fall-off of residual activity of
 

the insecticide. Insectary and laboratory facilities should be made
 

available in the Zone for entomological work.
 

Malathion has been used in 19 localites in the Commune of Anse
 

a Veau with a total population of 5,100 people. The first cycle of
 

malathion was applied starting on 24 Januarr 1979, and 
no post-opera

tional parasitological data are yet available.
 

Regarding these two organophosphorus compounds, no study design
 

and protocol for their assessment under HaLitian conditions have been
 

prepared; fenitrothion and malathion were 
in fact used directly as
 

operational tools, taking their efficacy for granted, 
 It is only
 

fair to say that SNEM now intends to correct the shortcomings regarding 

coverage in 1979. However, before embarking on the large-scale use of
 

expensive and highlyz toxic insecticides, their efficacy in interrupting
 

transmission should be thoroughly demonstrated.
 

Some guidelines for assessin2 the i=pact of residual inseticides 

on malarid transmission are proposed under Discussion. 
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2.3. 	 Entcmoloeical Section
 

In an. antimaaria progr-am 
 in'whichmeasures' ied .ac the'
 
vector are relied upon as 
the main means of'attack, it is essential
 
to monitor closely the impact of these measures on 
the target mosquito
 
so as 
to insure that operations are producing the desired effect and
 
to 
produce a continuous feedback Of 
informatibn for purposes of
 
fo-ard planning. 
 Besides this the entomological services have 
an
 
important contribution to make to 
the overall epidemiological intelli
gence system, in which there is also a large planning element, 
and in
 
epidemiolog'ical investigations of areas where malaria does not respond
 
to intervention measures. 
 Further, before launching a new anti
mosquito measure operationally in 
an eco-epidemiological systemni 
in
 
which it has not been applied hitherto; entomological services have
 
a critical role to 
play in he assessment of. impact cn 
the process of
 
malaria transr-ission and in the guidelines of for-ward opera.tlonal
 

planning.
 

2.3.1. 
 Present Activities
 

1. Operational
 

At the present time, the vast majority of staff of the Entomo.ogical 

J .c.ion.-r-eexclusilve.-*giJug in upcational activities at the field
level, namely, larvicidin; and thermal fogging, carried out either in 
conjunction with a mobile brigade or by the entomolo;ical staff them
selves assisted by. two laborers. Provision is made for checkn or 
larval and 	adult densities before and after treatment, 
but the fact
 
that the encomological staff are dependent for transport, 
either cn
 
their particular mcbile brigade or on the Chief 	of the Sector in which
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they are posted, appears to make adequate post-operational evaluation
 

extremely difficult on.many occasionc. It should-be mentioned here
 

that the larviciding cycle in most instances is synchronized with 

the thermal fogging activities and is longer than the optimum. The
 

possible efficacy of these activities is commented u'on elsewhere
 

in this report.
 

2.3.2 Insecticide Trials
 

In Zone III, staff of the Entomological Section participate in 

the evaluation of the malathion and fenitrothion treatments. Their 

activities are confined to conducting human bait' catches o~tdoors and 

indoors in local houses designated as observation posts. Sampling of. 

the biting anophelines normally extends over *the first three hours of 

the night. No mortality observations and dissections for patity ratio 

or bio-assays to monitor the length of life of the.residual deposit 

are carried out. The only data being prodpced consists of rough
 

estimates of larval and adult densities.
 

Since, during the first two rounds of spray in the feni-rothicn
 

area, coverage was not total, the significance even of crude densi:v
 

estimates is extremely doubtful. Entomological evaluation of any
 

further insecticide trials should include basic observations described 

under Section 2.4 (b); below. 

In the malachion area, observation posts are operated bth in 

the sprayed area and unsprayed control area; however, in the 

fenirrothion trial there appears to be no reaular entomological obser-va

tions in an unsoraved control area. No prot.ocol appears to exist :or 

either trial.
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-2.3.3 Eoidemiolc2ical 

there appears to be ho participation by the Entomological Section
 

in epidemiological activities at the present time. 
 This is surprising
 

in view of the need Eor epidemiological stratification of malarious
 

areas 
in Haiti and the accepted role in antimalaria programs world

wide of the entooological survreillance network as an early warning
 

system for the epidemiological and operational components.
 

As a basic minimum, there should be available in every Sector
 

up-to-date maps of anopheline distributi6n together with sufficient
 

meteorological data derived from different localities and altitudes
 

to give scme indication of the variation in receptivity throughout
 

the year.- This should be supplemented by information on anopheline
 

densities in selected .eco-epidemiologica.! entities and regu!dr monitor

ing of susceptibility levels.
 

2.3.4 Mcnitorinz of Susceotibilitv Levels
 

Suz=aries of recorded tests from the year 1960 to data are
 

presented in Tables 13, 14, 13
 

Table 13
 

Number of Suceotibi!itv Tests oer Five Year ?eriod
 
and .;unber 0.: Localities inThaich the Tests were ?erformed
 

Period Tests 
 Localities
 

1960-1964 22 
 16
 

1963-1969 56 
 48
 

1970-1974 135 
 116
 

1975-1979 27 
 23
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Table 14 
SUSCEPTIBILITY. MONITORI.G OF VARIOUS INSECTICIDESNumber of Tests and Number of-Localities, by Zone
 

DDT 
Year Zone I Zone II Zone III Total 

1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
.1978 

1 
1 
6 
3 
2 
3 
4 
0 
3-
7 
4 
5 
3 
7! 
8 
1 
1 
0 
1 

Los. 

1 
1 
3 
2 
2 
2 
4 
0 
3 
5 
4 
4 
2 
7 
8 
1 
1 
0 
1 

Tests 

0 
1 
1 
0 
1 
2 
2 
0 
5 

12 
3 
8 
4 

17 
13 

6 
2 
0 
0 

Locs. 

0 
1 
1 
0 
1 
2 
2 
0 
3 

11 
3 
8 
4 
16 
10 

4 
2 
0 
0 

Tests 

0 
0 
0 
1 
3 
3 
0 
'1 
1 
.2 
1 
3 
5 

22 
6 
1: 
0 
0 
1 

Locs. 

0 
0 
0 
1 
1 
3 
0 
1 
1 
2 
1 
2 
5 

18 
6 
1 
0 
0 
1 

Tes'ts 

1 
2 
7 
4 
6 
8 
6 
1 
9 

21 
8 

16 
12 
46 
27 

8 
3 
0 
2 

Locs 

1 
2 
4 
3 
4 
7 
6 
1 
7 

18 
8 
14 
11 
41 
24 
6 
3 
0 
2 

DIELDRIN 
Year Zone I Zone II Zone. II! Total 

Tes-s .-Locs. Tests 
.1961 1 1 1
1962 0 0 0
1963 0 0 0
1964 0 0 0
1963 0 0 0
1966 0" 0 0
1967 0 0 0 
19. 01969 4 3 ,
1970 0 0 1 
'10 Dieldrin Tests After 1970 

Locs. 
1 
0 
0 
0, 
0 
0 
0 

U 
3 
1 

Tess 

0' 
0 
0 
0 
0 
0 
0 

0 
0 
0 

Locs. 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

Tess 

2 
0 
0 
0 
0 
0 
0 

0 
8 

1 

Locs, 

2 
0 
0 
0 
0 
0 
0 

0 
6 

1 
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Table 14 (continued)
 

M.A.LATHION
 
Year Zone i .Zone II Zone III 
 Total 

Tests Locs. Locs.
Tests Tests Locs. Tests Locs.
 
1969 1 " -2 2 0 0 3 3
1970 0 0 0
0 0 0 0 0
1971 1 1 1 1 0 20 2
1972 3 2 
 5 3 3
5 "14 8
1973 0 0 0 20 2 2 2
1974 0 0 1 1 0 0 1 1
.1975 0 0 1 1 0 10 1 

No Malathion tests until 1978 

1978 0 0 1 1 0 0 1 

PROPOXUR
 
Year Zone I Zone I1 Zone III 
 Tota!
 

Tests Locs. Locs.
Tests Tests Locs. Tests Locs. 
1974 .0 0 6' 4 0 0 6 4
1975 0 5
0 3 0 0 5 3
 

FEI-TROTIHION 

Year Zone i Zcne 1i 
 Zone III Total

Tests Locs. Tests Locs. 
 Tests Loi.s, Tests Lots.


1978 0 0 0 0. -7 6 7 6
1979 0 0 0 10 1 1 1 

CHL OPHO0=1.. 

Year Z'ne I Zone Ii 
 Zone IlI Total
 
Tests Lccs. Tests Locs. Tests Tests
Locs. Locs.
1973 0 0 -0 -0 -1 
 -

ABATE TEMZ?!ws) 

No !nfor=-ation 
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Ta l) eS 

ANI)iVri.OPMFNr OF DI)' RESISTANCE,' 

_III.1111mic Sector Rt rale L.ocalI LY. 
Last Test 
Shi41WI ofil IucL. 

First_i 
Ri:s I s cai:e 

hes t 
Level 

Latest 
Test 

_2-.:t I .lStsceup . (II I J ty 
FoIrL I.lh'erlc 
Art ljil,, Iu 
Cai IU :c I 
I'l. c dt, Nord 
I lie 
Rii-I 
Grous Ho'rile 
Iss jl Ines 

Fort, I.IhCrLe 
:I;,! vts 

C'os H.r-llle 
Crald' i l; + 

Iessl IIles 

layama 
Isa: Cotissil 

Chanpy 
Morui l{ouge 
VI I !ll.tIlatte 
l.i (:oa 
Ravine Gros Mo rle 
Po'sse Nal)oLhe 

lc,,,as 
I'oinL T"amrin 

Mott. 11 
DeItiltiets 
F-ss: Nabothe 

'Carde Saline 
St~i 
Cit raco I 

lorne Anglals. 
(;Ill lette 
Cabaret 
Gros Morne 
.'F.s rer 

ha.1 i et:y 
Pont (;aud in 
l)Doly 
I)e:!A11nes 
Illut'ieur Cadeat-

VII .66 
V'I .6) 
IV.62 

V. 1l.66 
VT.63 
V1.63 

V.4T.66 

VIT.6.5 

XTI.64 
V.69 

Mz DaLe91 TX.68 
i X.73 

(only Test) 
69 V.69 
13 I 11.73 

9 X1.74 
30 1V.69 
43 IV. 73 

(Only "l'..v) 
31 XT.73 
30 VI.70 
22 XTI.74 
29 IV.73 

Z 
25 
lI 

28 
13 

9 
6 

22 

31 

22 
29 

Dat e 
IV.74 

X. 73 

11.75 
111.73 
- XT.74 
VI1.76 
XII .74 

XI.73 

XfI.74 
1V. 73' 

Z 
25 
39 

28 
13 

9 
6 

22 

32 

25 
29 

:ate 
TV.74 
11.74 

11.75 
111.73 
XL.74 

jIf.76 
KI1.74 

XI.74 

XII .74 
IV.73 

Zol,,: I I 

TlmiaLe-i AlI 

.lHI 
.Iie' III,I 
It i1:11C 
(;:,- Ier 
ruis cr 

Aos; i, P eIll 
Arcalia:I 

Vt:i ret LtcS 
VtI'-eI s 

Ve:rrcl -ILc 
.li'lt-t' Ii 
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DDT
 

According to available records, DDT resistance in Ancoheles
 

albinanus"was first detected in Zone 
 in !
1968 (in the Coune
 

of Fort Liberte, Section Rurale of Bayama and 
locality of Garde Saline).
 

Thereaf:er the number of localities in which DDT resistance was dencn

strated varied from year to year, reaching a maximum of 27 in 1973,
 

the year in which the maximum number'of tests were recorded Ln :he
 

largest number of localities. In passing, it is interestinZ to 
note
 

that DDT was used as a larvicide from October 1965 u. to August 19 
 ,
 

.e., fcr almost three years. There is no accurate record of the.
 

incidence and spread of DDT resistance in the country and up-to-date
 

information is not available, there being only. two :ests on recOr!
 

since 1976.
 

.3"2Dieldr in/!:CM.
 

Very few tests against Dieldrin/'CH have ever been carried 
out. 

According to available records there were two tests in 1961, eiht in 

1969 and one test :i 1970. Resistance was deonstrated on.v in three 

'localities (Grcs Maore in Zone I and two localities in ?cr--au-?rince 

'h laccar beLn_ o4 a reiatively low lIvel) n!-,the other
 

Four 1.c.:.e where tests were carried out (two in Zone i and 
two
 

in Zone 11) the anopheline "opula:icns s-led were susce..ible to 

Dieldrin, No tests azZlins Dieldrin are on record f-or Zone III. 
.3.-..3 O:h'er nsec:-' 4-= al io,? c F :r ._ . .

(M -- o- i h or h x 

Aba e) 

The few tests carried out azains: these inseaciciles all indcated 

:he susceatibiility of A,abi-a-.s. There have bee_ nc :ests agains:
 

?rox:ur since 1973, but sone tests azains.':Eni-ro h-cn, 
..... 

- .ala t-.-n were iz--iad 973.ou: i 
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Des p'iote-thef-act ,that,-Abate,-(Ternevhos):is being used o-erationa
 

there appears to be no information on suscept.ibiLity baseline data.
 

With regard to the possible.eventual development of resistance
 

to fenitrothion and malathion in Haiti, this would, of course, depend
 

on 
the scale of use, both in public health and agriculture, of these
 

and related compounds, not only in Haiti, but also in the Dcminican
 

Republic. The information available to 
the group at the present time
 

is insufficient for even the roughest estimation.
 

So far as public health use in Haiti is concerned, it would appear
 

logical to conclude that while either of 
the above insecticides is
 

confined to focal or localized application in a control programme,
 

selection on the anopheline population as a whole would be minimal,
 

enabling prospective use of the insecticide for an extended period.
 

Enquiries at the Agricultural Extension Service of the Ministry 

of Agriculture and also at the offices of couerciala insecticide 

importing firm in ?ort-au-?rince indicated that the following range of 

insecticides is in use in the agricultural sector: 

DDT Pyrethrum
 
Dieldrin Toxaphene
 
Malathion Sevin 
Chlordane Azcdrin
 
Lindane Dimethoate
 
Bay-on Decis 
Dip terex 

Unfortunately, the actual amounts 
imported were not available,
 

however, tne impression gained 
from the above and other sources is that
 

use of pesticides for agriculural ?uroses does not as .:et take place' 

on a larce scale in Hai:i. 
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2.3.5 	Personne!
 

in the Central Office were
Entomological-staff met in the field and 


of good quality but require further training and opportunity for career
 

development. They are practically without exception overwhelmed by
 

involvement in operational activities and are thus unable to provide
 

the entomological intelligence services which are desperately needed.
 

2.3.6 Transpcrt
 

This appears to be a serious problem for the Entomological Section
 

The vehicle at present assigned to the Chief Entomologist
as a whole. 


is not appropriate for entomological activities. The PAPO Entomologist
 

has no transport assigned to him although he arrived in the country on 

.13 September 1978. 

2.3.7 	 Lab6rator,':!.nsectary Accc- odatiw 

Basic insectary and laboratory acco-odation assigned to SNEM 

exists in the National Research Laboratory in ?ort-au-?rince, but it
 

has apparently been disused since 1968. One .functional compound
 

microscope is available. The laboratory be re-activated; it could
 

be put back into service for a comparatively mcdest ouclay. 

as the service responsibleConsidaring the pcsition of S-

not only for malaria, but for the other vector-borne diseases which 

are also of outstanding impor:ance in Ha!iti, a fully functional ento

its status and capabilities.ol'.ical abora:ory would areatly enhance 
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2.4. Discussion
 

a. Eoidemioloev
 

Blood specimens are mainly taken through passive case detection
 

posts and are 
sent to Zonal laboratories. The time-lag between the
 

taking of a blood slide and 
the availability of the results is o'ften
 

three months or longer, but is of varying duration. This delay is
 

mainly due to logistic problems involved in the collection and transport 

of 
tha material from the field. Additionally, since the beginning of
 

the program the parasitological data have been recorded not according
 

to the date when the blood specimen was taken, but to the date on
 

which it
was exam.ined in the laboratory. In consequence, it is rather
 

impossible on the one hand 
to derive any good correlation between the
 

actual occurrence of the cases 
and the natural epidemiological patterns 

of the disease, and on the other to make a proper planning of applica:ion
 

of interiention measures such as 
residual spraying, mass drug administra

tion, larviciding, source reduction, etc. 
 In addition, interventicn
 

methods are applied in combination on a very irregular basis, 
there-.:
 

makins it impossible to evaluate correctly either 
the -mpact of any of 

the =ech6'"S used alone, *or their combined effect. 

........a= -, , i z Ca n t= c u tis id e red a s a ma i a r ia 

concrol. program and, therefore, the purpose :he existinzof sur-;eillance 

syste- is not to discover all malaria cases. Data collocted thrcu-,h 

the case detection mechanism, "¢hich covers rather well .he malaricus 

areas of the country, permits the monitoring of malaria incidence trends. 

In Table 2 the number of alaria cases reported in the country for 

.he er .A12-l977, given in .ar-llei wih the "F:e of cperation 

carried out, shows ":rv clearl t-ha a zeneral increase in :ransmissicn 



occurred in the._country after the termination-of the-large scale--mass 
.
 

drue administration. However, the gross figures for the whole country
 

can be misleading, as shown in Table 7. A very great proportion of
 

positives are originating from a relatively limited number (13%) of
 

Sections Rurales, and among these, in a proportion of localities only.
 

The positivity rate of the slides varies greatly for this reason.
 

High incidence of malaria exists mainly in coastal areas. 
The population
 

in high incidence areas represents about 15 to 20% of the total popula

tion under malaria risk. 
 The exact population has to be ascertained.
 

Past records have shou-n 
that DDT spraying has been beneficial
 

in many areas of low endemicity, whereas in othet 
areas its efficacy
 

remains doubtful. 

From experience acquired elsewhere, it is reasonable to 
assume
 

that the cause of non-efficacy of DDT in those highly receptve areas
 

may have been the inability of this insecticide to reduce the =an/
 

vector contact below the critical threshold necessary to interrut 

transmission. Due to 
the lack of any en: cmological monitoring in
 

indicator areas that should have been selected in various eco

epidemiological strata, this critical threshold has never been
 

estimated in Haiti. 
 I'has to be stated here that" no precise felinea

tion of the nalarious area of the country or stratification into hcmo

geneous zones seems 
to have been done.
 

It is of prine importance (wha'ever nay be the L:-mediate objec:ive 

of the pro~r.-- hor:-:ern eradicaticn cr malaria control) to s-rat-i': 

the localities in :he Sections Rurales 'ith high t-ransmission, usinz as 

lndicatcrs such measurements as levels of nalaria incidencs and ":ec-c:
 

production :o:en-ial.
 



It would be of great practical value if attepts were made, 

based on previous documentation, to 
list areas where residual
 

insecticide alone was able 
to interrupt transmissicn. Assuming
 

that no marked adverse changes in the environment have since taken
 

place, it would be inferred that any insecticide which is as effective
 

as DDT was prior to the development of resistance could be of equal
 

use in those areas.
 

b. Justification for and outline of 
researdh oroiects (fenitrothion,
 
malathion and DDT)
 

From the data made available to the Evaluat 4.on Team 
 in high incidence 

areas of Les Cayes, it is not possible as yet for the Team to assess
 

whether or not fenitrothion as applied at the present rate of 2 gr/m 2
 

and a 3-month periodicity could be the main weapon to be used if short

term eradication were the aim of the program. It would be strongly
 

justified to carry out, 
for instance, in Miragoane and Petit-Goave,
 

a research project under well-controlled ccnditions, using malathion,
 

fenitrothion and DDT in three "zones" of very comparable eco-epidemic

logical features, and in 
new areas where fenitrothion and malathion
 

have' not been sprayed. The population to be placed under total coverage 
• . . . . .t I, ii 

.4s Ca., wOZ lub 6uu. should be ac least 50,000. One area of 15,000 

pcopul.ation (where no antinalaria measures will be carried out, other 

than administrat4ion of presumptive drug treatment) will sei-e as 

com.parison for both of 
those zones. Since a well substantiated answer 

to :he question of efficac:: of bo zh malathion and fen1:ro thion is
 

urgentlv 
 needed, i: is proposed that jror to spraving, baseline data
 

be coilected through 
 passive -a:d active case etec:iOn Li central areas 

(later referred to as evaluatin areas) o4 15,QO0 popu'a:ion in each 
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of 	the areas to be treated, as well as in the whole comparison area.
 

Passive caae detection would have to be enhanced in the remaining parts
 

of 	the sprayed areas serving as a protective barrier through a strong
 

activation of the various case detection posts (as described elsewhere
 

in the body of the report). The duration of this preliminary para

sitological investigation could be reduced to 3 months (during this
 

period a thorough updating or the geographical reconnaissance, including
 

mapping of houses and breeding sites, should be carried out). In each
 

of the evaluation and comparison areas, three fixed entomological
 

stations should be selected, in each of which the following information
 

would be required on a fortnightly basis.
 

1. 	Gross anopheline adult'and larval densities.
 

2. Density of vector .incontact with man-, taking into account the
 

behavior of local residents,
 

3. 	Parity rate of vectors sampled.
 

4. 	In t'wo properly constructed e-perimental huts in each of the 

fi:ed stations, to operate window traps, and floor collec.iCns, 

the huts being inhabited during the night of observation. 

5. 	 'In 10 houses in eadh of the f-;,ed stations, pyrethrum spray 

collecticons should be made on a monthly basis. The mosquites
 

should be classified according co abdominal stage, and among
 

the 	 newly fed specinens a sample should be precipitin test:ed t 

determine the origin of :he blocdmeal.
 

6. 	3aseline susceptibilityz levels shcul. be dete--ined in two 

locali .es in each evaluation and controi area. 



After sDravinz: Malathion or fenitrothion should be sprayed at
 

2 gms (active ingredient) ./m on a total coverage basis once every
 

three months for three cycles in the two previously delimited areas. 

.fter the first spraying coverage in the treated areas, and at the
 

same 	date in the comparison area, parasitological and entomological
 

data should be collected at the same frequency (with the exception
 

of susceptibility testing) for a total durat'ion of nine months. 
 In
 

addition, once every two weeks, a three4ouse bio-assay test using
 

A. 	albimanus bred from larvae should be carried out 
in local housing
 

in each evaluation area as well as in two of 
the experimental huts.
 

The results of these investigations will permit:
 

1. 	the evaluation of the impact on the anopheline population
 

of the insecticide applied at three-month intervals,, and
 

determination whether there is a cumulative effect of
 

successive applications, and
 

2. 	the monitoring of the epidemiological situation during
 

the pericd of nine months.
 

The routine acti'zities of case detection post consisting of
 

the administration of presumptive drug treatment should be continued
 

Un both treated and untreated areas; hcwever, any other complementarv
 

neasure(s) such as 
lar;iciding, fogging, mass drug admLnistr3:icn and 

source reduction should be d"sccntinued in these areas for the duration 

of the z:eriment, in additi=n, zoulacion movements inside study 

areas should be moni:ored and their epidemiological importance assessed.
 

In the comparison area, the same activi:ies and observations as
 

suzzes:ed during the baseline period should be continued during the
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succeeding nine months. Bio-assay control check may be carried out
 

in two of the experimental huis. If these activities were started in
 

July 1979 it would be possible to have an answer by mid-1980.
 

It would be of interest, and of potentially great practical value,
 

if DDT were also to be subjected to a similar trial in parallel with
 

the organophosphates. This would greatly assist 
in clarifying both the
 

past and present role played by DDT in the program. A study design for
 

these research projects could be prepare , if requested, by the Malaria
 

Action Progran=ne, WHO Geneva.
 

c. Entomoloev
 

For several years the malaria program has not had the benefit of 

appropriate entomological services. This is 
a ver-y serious handicap
 

for any program using a.large number cf vec-tor control activities, 

Besides a lack of standard entcmological surveillance there has been 

no thorough evaluation of effectiveness of the several different control 

methods employed. The candidate replacement insecticides, malathion and 

fenitrothion, are being assessed in such a way that 
no clear-cuc results
 

will emerge for or 
against. The elements lact-:ng in this assessment
 

are ncte8 elsewhere. 

is lacking, Even simple maps of anopheline distributicn are nct availaol 

at Sector level. 

Besides this, insecticide susceptibi-itv mon itoring of the program
 

has been rather zporadic with insufficient coverage in space and time. 

It would appear essential, therefore, in order to conduct :he
 

program alcng recojni.:ed, practical, scien:ific lines, that 
 the
 

-ntomolo-: Section 
 be ccmple:evl re-orzani zed, t'e present _Cti7""±e. 



of the entomological staff being returned to the Field Qperations
 

Section to which they rightly belong. After appropriate training
 

the Entomology Section should proceed with its legitimate roles of
 

evaluation, epidemiological intelligence and operational research
 

for which purpose it will require appropriate laboratory facilities,
 

transport and equipment. The above is essential if SNEM is to 
fulfill
 

the role implied in its title. 

d. ass Drug Administraticn 

The effect of mass drug administration on malaria, either reported 

cases or on transmission, has not been evaluated. It is felt by S.,EM 

that by achieving high cov.erage rates (higher than 80%) malaria can 

be successfully reduced.
 

Data do in fact exist at SNEM which can be used to demonstrate 

the effectiveness of this measure. In selecting nine Sections Rurales 

from those treated with mass medication in Zone I1 one can observe a 

consistent pattern of a rapid fall in reported malaria after mass
 

medication is initiated (Table l-). However, examinacion of individual 

monthly totals (not detailed in Table 16) reveals that the rapid decrease 

in malaria too. place during the first month of medication, with little
 

change in subsequent months. 
 The change in case numbers is not as
 

impressive as one would expect from the coverage. Then lower case
 

numbers were involved results were poor.
 

However, for 
numerous reascns, not everyone takes the medication 

every cycle. As more consecutive cy.cles are completed, the proporcion 

of ummedica:ed persons grows. Although the combined effect of mass 

proph:ilaxis, mass suppression and mass suppressive cure greatly reduces 



Table 16: :XaLaria Cases from 9 Secticns -. rales of Zone II 
where Mass Drug .di.nistation was given fram Auc. trxough 

Dec. 1978, by Date of Taking the Slide 

Mean Period Percent 
Section Coverace A B c Chanqe
Rurale r Cy-cle Jan-A--r. Ma,-Lu Seo-'Dec B to C 

Lia-.ccurt 761 218 215 47 -78% 
Deluge 76% 73 95 27 -72% 
Aguadiore 82% 236 296 226 -24% 
Plarne 79% 166 469 67 -86%
 
Pavine 85% 113 563 190 -66% 
Normande 
Savane 85% 29 178 30 -83% 
Du Bois 
Belarncer 
 79% 80 131 108 -18% 
Cahal 85%. 33 12 33 1-,5% 
Ccu.oe 89% 40 161 25 -84% 
M di Gras 

908 2120 753 -64% 



cases, some remain. Whenever coverage drops sufficiently or is terminatek
 

and anopheline densities are high, milaria rates cad rapidly return to
 

their original level. This failure of mass medication was observed by 

Mason and others when it was used as an eradication measure.
 

Mass medication can be an effective.temporary control measure,
 

particularly when case numbers are high. It cannot uniformly interrupt
 

transmission because high rates of coverage cannot be maintained,
 

consistently leaving a small reservoir of. infected 
individuals. Based
 

on careful evaluation of malaria surveillance data, limited use of
 

mess medication for seasonal or sporadic increases in transmission
 

'can greatl! reduce morbidity and mortality. However, the measure
 

should not detract excessive funds and manpower from permanent vector 

control activities.
 



e. Radical Treatment
 

For malaria.eradication, radical treatment has been recommended
 

only for the very few cases detected during the consolidation and
 

maintenance phases. In these circumstances radical treatment
 

constitutes a justified attempt to eliminate the residual parasite 

reservoir. Haiti is not in the consolidation or maintenance phases,
 

nor does it have very few cases. Opinions differ as to the
 

....... of radical treatment in such circumstances.
 

Two important factors of malaria epidemiology interact to
 

contraindicate the administration of radical treatment 
in areas of
 

transmission even.if all 
cases detected through surveillande were
 

treated within 15 days (the average duration of the action of a 

suppressive dose of chloroquine given wh-en the slide was taken). 

First, malaria multipl±es under favorable conditions in an exponential
 

fashion. Thus, reductions in absolute 
case numbers, even if substantial,
 

will have little quantitative effect on malaria cases produced by
 

subsequent or simultaneous occurrence of conditions favorable to 
trans

mission. Unless all cases are eliminated, the effect of radical 

treatment: is rapidly dissipated. In this respect, the second factor 

is Lmportant; disease surveillance in general cannot detect all cases. 

The greater the actual attack rate the greater the amount of residual
 

undetected cases. Even the test for confirming malaria, the thick
 

blood film, produces an important percentage of false negatives. 

Since r.adical treatment. is linked to the detection of slide-posit.ive 

cases, these false nea'.i'es are not treated. 



Data from SND! support these contentions. A point prevalence 
survey of the population of selected localities in Zone III in 
July 1978 (Table 8)'revealed the deficiency of surveillance, 
As 
shown elsewhere, during the point prevalence survey more slide
 

positive cases than detected by the surveillance system during the
 
preceding three months were discovered. 
 The epidemic potential is
 
dramatically evidenced by data from 1977 'and 1978 in 10 Sections
 

Rurales. 
Of 46 localities with annual parasite incidence (API) of
 
more 
than 50 per thousand in 1978, 21 ha'd had no detected cases in
 
1977, and sin others had shown five per thousand or 
fewer. 

The system of passive case detection as -well as mass medication 
bdt-er serve to reduce morbidity and mortality. The suppressive dose 
of chlorocuine giien probably prevents recrudescences in a 1-rge
 
proportion %f the semi-i-mmune Haitians so 
treated. 
 Those individuals
 
whose malaria would recrudesce are not reached for 40 or more days
 
after the presumptive treatment was 
administered, giving malaria
 
every 6poortunit, to weaken or kill the patient and 
to serve as a
 
source o4i nfect-on for anophelines. Fortunately, the patients who
 
do suffer recrudescence can always visit their convenient voluntary
 
collabora:r-- for more presumptive treatment. Also, to eliminate
 
the gametocvtes, the dose of pri-aquine is not 
sufficient and 
again 

comes to~o l.ate. 

in suziary, the selective administra.on of radical treatment 
is a superfluous measure 'hich occupies time and manpower out of
 
proporti:n to its value for the current malaria situaticn in Haiti.
 

http:administra.on


i invo'Ives 
a great deal of effort which could be better used 
in other,
 

more 	productive areas 
such as active case detection or entomologic
 

.surveillance. It is given to 
a large number of people probably
 

already rendered parasite-free by presumptive treatment. Radical
 

treatment 
could be given in the future where a large malaria-free
 

area with some receptivity needed to be maintained. 
 In fact, 	radical
 

treatment is currently a major 	 part of the program of the Dominican 

Republic. 
 Field research would first have to demonstrate that it would
 

be a practical and necessary method of maintenance.
 

f. 	Field aoolied research C 

In any antimalaria program, whether control or eradication,
 

there should be a field-applied research-cumr-training component;
 

th.is component has not been established in the peogram.
 

The purpose of field-applied research is 
to find 	o solution
 

to existing, and potenti'al probl_-mis and to give technical guidance 

to the program. Some 	concrete e-xx!nles olf field-applied research 

which should be carried out in the framework of the present anti

malaria 	program are listed below.
 

(1) 	-oal investigation rgarding causes of persistent 
trans

mission follow'ng application of intervention measures in 
scme
 

areas, and reasons for success elsewhere.
 

(2) 	Due co the fact that no :horough assessment has even been 

made of :he impact on mal.ria of incervention measures, either 

ap~zlied alone or in combina:ion, it is not possible to for.ulate 

an ancimalaria strategy cn the "basis o:! technical evidence,. 

For this reason, a numbe: of pilot projects and field crials. 

have been przoosed in :.-. body f :'e report . -or e',m-le 



it remains to be demonstrated:
 

(1) 	Vhat is the proportion of P. falcioarum cases which can be
 

radically cured by a 	single does treatment, excluding
 

obviously the risk of re-infection.
 

(2) 	The administration of systematic radical treatment to
 

positive cases is not justiflied in malaria control programs
 

in those areas where malaria transmission is going on
 

unabated; mass drug 	administration is more effective and
 

should be preferred; in malaria eradication programs,
 

according to the proportion of cases cured by a single-dose
 

treatment, it should be possible to reconsider either the
 

rationale for a full radical treatment or the drug posology
 

and duration,of the radical tre'atment. In all instances it
 

ig tssential to evaluate experimentally the adequate scheme
 

*of radical treatment for P. falcioarum and the type and dosage 

of spcrontocides required to render a gametoc:te carrier non

infective to mosquitoes. 

(3)..:A "horouzh study regarding (a) the significance of epidemic

logical findings and (b) the entomological crocedures and 

techniques to be used fo'r the operational evaluation of 

intervention measures a2aiL-st the vector, shculd receive 

special attention in order to ccntributoe to a better techni:al
 

guidance of the progran. 

(4) 	 The feasibili=t of assessing the rCa.. impact of antim.alari,3 

measures 	zn :he reduc ion of general and specific ae
 

" mortali': and morbid... rates should be a:.;cred. 

( ) oi'ar of ?.fal :a-a 'm sansiL0':i.t to 
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CHIPTER M!I - ADVISORY SERVICES AND TPkINING 

3.1. Advisory Ser--ices
 

Without question, the recomendations made elsewhdre in this
 

report call for an augmented advisory effort. The Evaluation Team
 

foesees the need for both long, medium and short-term adv-sors.
 

3.1.1 Lone-term Advisors
 

PAHO's present advisory staff consists of a senior advisor
 

(malariologist), a sanitary engineer., an entomologist and two
 

sanitarians. The two first listed above are shortly to coiplete
 

'their work in Haiti, and well-qualified replacements are urgently,
 

requited.
 

The new chief of ,arty should be an epi-damiologist; supported
 

by the entcmologist, he possesses 'the key 
to proper assessment of
 

need for aerention, selection of appropriate intervention measures,
 

measurement of progress and evaluation of results.
 

The sanitary engineer, whose work in environ-ental management
 

and source reduction is vital to permanent orotection of key areas 

by reduction or elimination of potential for vector production, is
 

.also'aken, factor in the unique multivle-measure -ai.an rogr--_.
 

L,-Io. vLk iS i"'".orLanc; if none of che insec:Lcdes 

to be subjected to fiald research proves capable of total or 

substantial interrupticn of transmission, environmental =anassenent 

offers the best hope .or the long-te=- future ,hile chMth.rap. 

holds malaria-caused =orbiditv and mortali: 
 in check.
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'.Ilhas-in-earlie- ',earsprovida aanag emen r -dvis-brTe
 

-was replaced in 1978 'y an ex.perienced mala..a specialisc who
 

.;as also to flthe rol.e or management advisor. SNEM has chosn 

to assign- -o him the management advis.or-r func:ions while re.using 

to consider any advice in the area of his t'echnical cualificat.-on,
 

cn :h6 grounds that ?AEO -was to be the scurce of all sich advice.
 

he ecjeri-enr in combinig the t-.o functions'is not workin 
well. 

'he ex.:en- :D .,-e7 

" _ a_ -we',_. . . a. . -ar-.en C.. . 

....-, ....... reco--ends restoration of the .a.age=ent adv-sor,
 

post, wi h a -art.icLar view to~inpr&.ing record =ainzenance,
 

establishir. direct r-lar-icnshi:s betwaeen activity and cos:, and 

assisting in such areas as the develooment of Drcerlv tar-ec 

annual ac:.m un._ns. .d .a__?. the substan:iall nodified 

Drlra= anC .ui:e robabIy au-nen=_d financial burden, which could 
arisq from a demonstraticnoo the "e..n~ca_. feasibiiiy of in.erruz

ing trans=issin wcuid uncues:ionabv recuire a =cdifica:icn and 

.possibly a ccmpleze reversal of :-e present arran-emenz under .-hi., 

A •ud are used for curren: expcenses (sala:ies, petroleu= 

?roduc:s, etc.) •while GCH funds are used :o procure supplies of
 

ie-s which =us: availabLe :uani-:,. -he:e in "ana-emen: adviOrs 

roLe n :his respect -a :es reL-isti:u: of the posion inperative.aoc' 


.he relazi nship 
 be" een AD and ?.I. al-o -cure =-i'ae
 

ncdi-cia:i I ,:ui:e xl e
7-Ta iI:a"'--n E.: or a IeS a::zn o_ 

the"'_e-o.ana r d: ..... Darzic'ian's i-n. 

http:the"'_e-o.an
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3.12 Medium-term Advisors
 

- ,The definitive field-research projectswhich represent a 

.majrelemen-of.th eEvaluationsTee -recomm..ndations-.,ji!-$-ireu-

the highest quality of advisory leadership, careful planning and 

meticulous execution. The results of these projects may define 

the course of the future anti-malaria effort in Haiti; at a minimum,
 

they can establish the 
firm base on which *future plans may be built
 

with the assurance 
of technical feasibilitv.
 

S.. The field-research projects of' the 
 three insecti'cides-.

fenitrothion, malathion and DDT--sh'uld be conducted unde$. the
 

-direction and full operational control of a project leader, whose 

qualifications to conduct these proJects has been demonstrated else-" 

where. 

The project leader should be 
an epidemiologist.' He will
 

recuir- too-flight support from the entomologist assigned to 
the
 

long-term staff, and the full-time services of a oarticularlv well 

qualified sanitarian to provide on-the-spot project supervision, 

While PAHO is expected to continue to provide long-term 

advisorv se-rices, direction of the field research projects could 

qually appropriately be provided by AID. The Question is less 

the source of the advice than ability to provide it.
 

3.1.3 Short-term advisors * 

This report has obse:-.-ed the rela=a:,ion of scandard, of 

anla noexiin reulatcns in such areas as 
personne!
 

management and vehicle maintenance. Short-term adviso-, ser7iices 

in these fields appear to be ifneeded the gains from earlier
 

advisory.-effor: are to dissit ...
not be d " 

http:emen-of.th
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Additionallv,.PAHO should 
e requested tca provide the short

-traailiar 
 ith' the
 

French language training materials, prepared for use at the school
 

at Lome or elsewhere, to assist the'chief of the Training Section
 

in establishing the body of training material needed.
 

3.2. Training:
 

3.2.1 in-country Trainin.
 

SNEM's organization chart does not indicate the locus-of
 

responsibil': for training, nor 
does there apoear' o be any single
 

individual who is charged with responsibility to assure that new
 

employees are fully instructed as to the functions thqy are to
 

perform or the conditions to be melt if their:performance is 
to
 

be considered satisfactory.
 

This, is not to say that no training is carried out. In
 

practice, the new employee is given what amounts to 
a period of
 

apprenticeship--on-the-job training (OJT). 
 Such a system can,
 

in fact, be reasonably effective; a senior offical can assure that
 

in additicn to appropriate technical training_
and instruction, the 

new employee is iven -..idance as to th rnle 'n . anin 


integrated team effort. 
 Its weakness is that i 
 ends 'to inhibit 

changes in pat:erns o- opcracion which have not proved to be 

effective. To the extent -hat the senior official is hLmself
 

required to direc: his attention to funczions other than those.
 

for which his 'osition exiszs, his "apprentice" is similarlv mis

directed. 



At lower levels of the organization, OJT appears 
to be a.
 

regular part of the pattern of operation: 'For example, spravmen
 

(who are 
employed for specific 8praying cy les' rather than on a 

peraenecessar 
 regarly trained *by their supervisors. Since
 

there is a previous history of such employment. goin~ back over 

many years, most "ne" 
 spraymen are. in fact already exueriesced,
 

Training manuals were said 
to have existd in the past' the 
 could
 

not be lo'cated.
 

With the ntroduction'of 
the insecticide, fenitrothion, it
 

became- necessary to break with past practice. At the insistence
 

or a visiting group representing 
 AD and PAeO's headcuarters office, 
the application of the highly toxic insecti e was deferred to
 

enable a training 
 team- provided by CDC/Atlanta to provide a throug 
grounding to supervisors and spraymen alike in the safe handling of 
toxic insecticides used' as' residual spray, and to give instruction 

in mEasur.ng decreases in cholinesterase levels on the part of 

indivi.uals eposed. To avoid the -loss of these trained spra-ien, 

they have been emoloyed on a penanent basis. 

s. O advisoryeatanf have unuesuionably provided a measure or 
OJT t',o the SN:'! emolovees with whom they Ihave beean associa ted, :but 

==e f C*h- F.L.{O LL is specifically responsbile For providing 
assistance in the creation of a training unit, for urging, the 
selection of a particularly well qualified indiv'.dual to head such 
a unit, or for advIsinz and assisting such an individual in under
standing and discharging his functions or identifv7in and securing 

http:mEasur.ng
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existing French-language training materials. This responsibility 

b ecomes even more important iii the light of or-anizaticna. changes 

which the Team reco=.ends (e.g., the compression of functions in 

the surv-eilla.ce and 'drug distribution system), the scratificat.ion 

of" the country into homogeneous eco-epidemiological zones, and 

the greatly increased use of epidemiological and entomological'data 

in selecting tools of intervention and evaluating results. 

The Evaluation Team strongly u the imediate of%ges creation 

an in-Country Training Section, responsible for assuring that all 

employees are fully instructed and properly trained in their functions. 

It.is appropriate to prepare tianuals of instruction (or, if possible, 

to 	 adopt or adapt ins-ructional material already in ex'istence) on 

* 	repetitive functions; such manuals can define the work o,c micro

scopists, cartographers and even junior entomologists as 
well as
 

spraynen, larviciders and drug distributors. They cannot serve 

fully to replace personal training, provided not only at the time 

of emplo%-,ent but as refresher courses as it becomes necessary to 

update skills oradoot new methods of 'attack, sur-;eillance or 

,maintenance. The Chief of the Traininz Section has a vital role
 

to play, contribu.t.ing to but also drawin" on the skil - of all parts
 

of the SN.Porzanization. 

.3.2.2 Ev:ter-nal Tralin)r -. 

PAHiO f,..ances a number of out-of-ccunzrvi traininz courses 

annually. Zone 7i Chief has recencl: :e:ur-,ed to post after 

ex:ended stud% in Mexico, and 	 the Chief of Zone I is cur-ently 

http:surv-eilla.ce
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receiving externali train'inz. The Evaluation Team has noted else

where in this report the vital need for advanced training...
in,,,-, 

epidemiology and entomology. 
 The remarkable l'nguistic capacity 

of Haitians, many of whom speak Spanish and English in addition 

to French and Creole, makes it possible to take advantage of
 

training courses available in Spanish-speaking Latin American 

countries and in the United States as well as 
French-language
 

training.
 

3. 2.3 Advisorv Su-oncrt
 

PA.O is soon to replace its chief of part:, (the incumbent 

is soon to lear Haiti); presumabl:, his replacement Will be a
 

well-qualified epidemiologist. 
 The new man to be nominated should,
 

if possible, be experienced in the important training, and
area of 


give L"mmediate attention to the creation of an effective in-countr; 

training section, the hands-on instruction an guidance of the SNE-M 

training officer and the careful selection of candidates for
 

extarral training. 
 He should be supported by the short-cerm
 

assistance of a training advisor familiar with the wide range of
 

palaria training materials prepared for 
the instruction of senior 

=alaria officials (and, indeed, the "trafning of trainers", which 

have been developed for use in HC-supporrad training instituticns 

in -rench-sneaking Africa.
 

3. 2.-L~ 

The field research activities which the Team recommends are
 

not cnlv, crucial to the determina:-ion of progranm direc.ion and 

success; they are 
also invaluable as a scurce cE 
 hiah-level traininz.
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The incorporation of the research functio'n into the -training
 

* section should be cbnsidered; e,en functions are
if the tzo not
 

physically combined into a single unit, the need for full
 

coordination of the two functions is apparent,
 

3.2.5 	 Public CooDeration
 

Although not 
itselfa part of tehe pattern of training of
 

SNEi's staff, the need to secure cooperative effort by the
 

beneficiaries of anti-malaria activitiei is apparent; such
 

cooperation can not only make SNLM's. efforts mcre productive
 

but can extend those efforts at little or no cost. It is
 

appropriat6 that the campaign to 
elicit community cooperation
 

through publicity, and' through education within and outside the
 

school system, shouid be directly dssociated with the tr~inin'g 

effort; in essence, these functions com'plaient and extend the, 

training 6f SNE,''s 'staff. 

3.2.6 	 Su arv
 

The persistence of malaria in Haiti, at 
a time when 	the
 

disease has 	virtually disappeared from the rest of the Caribbean
 

,area, points up the need for perfect execution as well as appro~riate 

selection oi intervention measures. The field research to deterine
 

the technical feasibility of interrupting transmission of malaria
 

through the 
use of residual spraying of one or mo)re of the three
 

insecticides to be tested will require about 
three months for
 

planning, nine months for the trials themselves, .--.
nd three months 

of evaluation, This time must be used to bring to 	a fine edge the
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skills needed for exec ution aznd evaluation 6f~ the programi which 

is indicated by the results ofthe'field-reearch. Training, in 

country and outside, is one key to successful implementation. 

Another is the highest quality of advisory service. 



~~~~.'
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Chapter IV Administration 

4.1. 	 Planning~and Budgeting-


SinceJanuary 13,. 1977, under 
a revision of the lofg-standing
 

* 
Memorandum 	of- Agreement among supporters of Haiti's a'nti-malaria
 

program, 
(G H,,AID and PAHO), Haiti has been embarked on a program
 

*: of malaria :ontrol. The agreed missionof the program was 
re

iterated by SN 
 in the Five Year Plan--a document which, preoared
 

in 1977, provided in broad outline the 
courses of action to be
 

followed in implementing the chosen strategy over 
the period
 

1978-82. 
 Specific annual plans and their supoorting budgets were
 

to be submitted to an 
Executive 	Commiteee representing the three
 

suporters 	of .he.program and chaired by the Minister of Public
 

Health and 	Population (DSPP).
 

The annual plan is, in fact, a simpl'e list of line items,
 

prepared at SN-M headquarters.- Totals of 
the cost-ites are
 

mathematically correct, but provide no 
indication as to the
 

location of 
planned action. Once the annual "budget" is approved 

by the Executive Committee, only the grand total is used for 

financial guidance..
 

1n Ea t;* thc I7 3 acti - Pon
...... ,....... p an......
p= u~u 	 ,,av providedCUV 4Ci d i 1iit:ie 

guidance to Zone Chiefs, or even 
to Headquarters offices, since
 

the document is not specific as 
to what each zone or office is
 

supposed to do. 
 Zone chiefs had no opportunity to participate 

in o!an formuiat4.on, although semi-annual meetings to mcdify 

the action 	 plan may provide some coportunit- for field .input. 

Actual to the field do. not become par: of a zocal 

*plan of 	 oerations zhey are issued n -he, form 	 of ind vidu . 

http:formuiat4.on


letters, tae'erams and even -eliphone calls.* MN-4oft:±CiaJls
 

were unable :o orovide.the 
 revised 1978 -lan-of coeraeiots. 

it should be noted, that, however fra=-enta=, the revised
 

action plan represents realit7 far more 
 than did che or~g~ial'
 

actioni plan. Tis real is
in not reviewed by, approved by,
 

or even 
 cormunicated to the E.ecutiveCo' oe. 
-' .n 1973 -N underztook; wi '"ouc rio di: ,us-o : w t the 

E:Cecutive Ccc~ittae, to alter its' inic~jajlv, anounced 
 c
 

taccics to inccr'orace the use of a relairel, *ccxic, e:zensi;e
 

insecticide, fenitrbchion. 
 initial purchases 'were follow'ed b.
 

increasingly larger and, more cost! '
second ind tbird purchases.
 

T'he effl-ac.1 o: :"a Lisectcicde under HiaitIan con~d:-ions is. still 

to be revealed. 

* SN ! does no: use :he annual budger as a mnaragemenc :bo. 

Monthly (and even annual)ex:endi':ures re'la:e only casualy to 

budvted anounts that w--ere escabsn for th'e 3;1 offices and 
field operations,
 

-.,ericdicall the Adninistracor deducts the accuuja:.ed" 

oblgaead amcunt fro the :3ca.:' udget to deae--ine the amount 

ivailable for ocher purposes. P.e hs:on occasion been obliged 

to co=ni: funds which "were not avai able, borrowi-. n- C thefrm 

be-nking syste= to meet bills, and repaying when the gradual-release 

system of GCF finallyv akes funds available. This ?roblenof 

lIquidi:y of funds :races to an earlier dec ision and asre~en " 

h-use AD u ri arily -or sa'aries and 1:cal-purzhase
 

http:accuuja:.ed
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items h GOH -ns used r-zarivr1c7 '-Irorts. Sincr 

areesdon' afractiona.os ,mnt by month, n 

AID 'funds on areibursement basis, bulk procure-ment of: su:)olias 

I.Or a projeczed year presents a s-erious cdneinuing problem, ,ausing 

a: leasr some of the delavs and curtai~lents of such fielid -as
 
estnun Ousa prolem 

c 
aus.... as mass drug distrbution.
 

AID has, revortedv made fundin aDvns
do Ceacls
 

S250,000; -urzher advances migt he!:) buc 
 o:cu-. 'atobe
 

As SN atems to converDthe clarm uto
one which imsnot cni
 

l.arger, 
but which involvas an i hcreasing Protortuon o.f offshore
 

proGuremenZ .. equiring 5 aCChange, e .cled 

sto
tuhe-pesent unusual dir.ision of eendiures becomes less
 

apolicable. far numerous reasons, AID 
 rids should .e a-ouled 
casuas" " ning,,h ' to ofshqre costs; GCH funds to ongoing expenditures such as salar4-es. 

Fieures .resenced to AID rnc-'a-s vouchers f or ersvn 

appear to be entire!. valid as t'o :heir :oca.ls, but =a, bear only a 

casual detectable rela onsh*O to the f.ci"a are=s0 u0cand by 

these funds, or to the funds specified for these areas in the budzet 

and plan of action. For eXampla, AID -was asked. :o reim'burse 19,78 

ex~endi:ures for c:: n amount orEvaluac--on and Lc'tne nearlyv 

S32,000 agains:.a total buget for 
the it'm of S222,000 and an 

AID share of S213,000-and did so,' ofuch this glaring discreoancvt 

is accounted forby DrDst.gbu:tcn, for AID'swvhich naxim_ 

inouz had been es:ablshed a-: S2_7,00, bu for which S-mnade no 

claim. Tus, :ha problem of unCos:ed .no-emencation cf in"dua, 

act-,.:.es is co=.mounded by , .. ab.vt even to assi'n costs 

to the s:Ime line-izem budge caZ:egorles.:
 

http:act-,.:.es
http:afractiona.os
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aformulate AtohPrevious
a program budget
 

enable determination ofthe'costs of eachu.nit ofactivity
ato 


Shave proceeded on the assumpion, that the d.SNE Administriator was 

familiar with program budgetingand that the 5NEM Director was 

interested in management information. 
 As he is the first to admit, 

the, Adminis trator lacks the experiente to institute the system; 

none of athe elements in S ..
I (with the notable ehception of 

A;sainissemen.) Provides the kind of,detailed reporting -which 

would enable preparationofand use of a perfoance budget.
 

4.2. 6r~anization
 

S.Nm's or.,anization (chart 1) 
traces back to the riod of service 

of a for-er administrative adv~isor. Although 4Pt has not been revised 

on paper, the char,t does not portra-. the effective orcganization of 

today's SNE>1.
 

In fact, the earlier organization chart failed to 'provide for 

three vital needs of an operation as large and complex as SN='!: 

a planning unit, an au±dit capacity independent of general administra

tion, and a training function. Public information (health education)
 

is identified .as 
a function of field operations. The Evaluation Team, 

ULL Lh- basis' of ics observation ot SN_-!'s organization, observes thai: 
the chain of. co.and "t':hii S*NE- is tenuous. So many decisions must 

be -iadeby the Director that is vir:ually impossible for hi to 

devote adequateattention to the genuinely critical decisions. A 

lore eff it deleatin of atorit and respcns-bi!it:v is imperative. 

The Evaluation Team 'uggests an or-aniza:cn pat:ern (see chart 2) 

which endeavors to. ake inzo account t resent Struc:aral
 

and omissions and recc.ends ic:or 
S_: 1 nsieraio,"
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4 3. 'Direction 

An AID consultant observed' some 2 ; years ago that the pdrsonnel
 

system, of S'N . was well above average and compared with the best 

government personnel systems in many, countries. He noted as plus

* * ;values the effective classification svstem, salary.scales, promotion
 

and pav policies., 
transfer policies, payroll procedures, etc-7li
 

contained in regulations and being implemented.
 

They continue to be embodied in,'regulations, but implEmentation
 

is less praiseworthy. 
 Among other implementation breakdowns, the
 

Team observ7ed the following:
 

'
Oyer the past 30 months a minimum of 31 transfers involving 16
 

Sector chiefs.' Transfers were announced by curt telegrams of
 

instruction from headquarters.
 

- ?romot,ions 
not countenanced by regulation (listed as "Administratively 

determined". 

- Creation of new positions,not provided for in the classification
 

svstem.
 

- Pay at rates not.attaching to the lev.l of the job in question.
 

As a pattern of operation, they evidence a situation of internal
 

problems.
 

?romotions, assignment of 
equipment, transfers, salary polici.es-

for all of these issues, each an area of potential problem unless
 

standardized, -there are personnel procedures and documents which give
 

guidance on how to manage, hcw to 
reach decisions. Procedures are
 

not being followed. A transfer, assigned 
as .a punishment, may.
 

ult-imacely result in two, 
three or mcre ocher transfers--agains:
 

which DivisionC have prctested wi:hout success. 

http:polici.es
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One particular set of 
transfers is totally inexplicable:
 

at one location both the sector chief and 
the supervisor especialv
 
trained to provide proper guidance--n the use of'toxic insecticides__
 

have been transfered and replaced by'untrained men.
 

4.4. Transtort,
 

The transport situation confirms the observations of the
 

recent Audit Report.- In effect, an excellent working system has
 

been allowed to go downhill. Vehicljs are"indeed being maintained
 

and repaired, but records are unavailable, stock inventories are
 

low, vehicles are perforce cannibalized to make routine repairs,
 

and service takes an inordinate amount of time. 
 Zona! garages have
 

requested but not received needed high-usage spares. lhen not
 

-available locally, spares must be air -freighted from the 
J.S.--an
 

added and easily avoidable use of funds. *Many vehicles are overage,
 

expensive rto 
 operate and should be surveyed out.
 
A particularly glaring example: two grossl, inefficient trucks9
 

acquired at considerable cost frcm military excess. One has been
 

cannibalized to point no return, thethe of other is4-in constant 

need of repair. Even when in service, it has a payload' of a vehicle
 

half its size.-


If SNEM is to be made responsible for repairi-'.g all DSPP
 

vehicles, as is projected, SNEM's own perfoance must 
first be
 

brought back to the standards which apparen:!' e:xisced in the fairl:
 

recent past.
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CHATR V. ALTERATIVE STRATTIG.IES 

.1. Introduction
 

S idri e,Haitinmal -size, d-its-location, -a ossile
 
: , o-C ~sid n- pr a-hs -1.": -- r-p s
 

approc to the. malaria Problem might be eradicairon. The appeal 

for such an approach is reinforced bv the successful results
 

obtained in other parts of the Caribbean area.
 

It 6 s possible, if not assured, that the malaria roblem
 

could be resolved i an eradication 'Program covering the entire 

country were feasible. According to* rude estimation, such a 

program would require annual exspenditures of about $10 million 

for 6 years, followed by recurrent expenditure for the maintenance 

or the malaria eradication status, the location of the responsibility 

for which could depend on- the state of Rural Health Deliver-y Service 

at the time of the achieved eradication. At this Eime, however, a 

classical -alar.ia eradication program, relying heavily on residual
 

spraying, cannot be held to be feasible, either technically or
 

financially. There is as yet no residual 
 insecticide demonstrated 

to h,ee the capacity to interrupt transmission in Haiti; no plan 

of action has been prepared; the necessary financial input cannot 

be assured; and required .expertise is not adequate for the taste. 

There remains a second approach: a program of control to 

beg.n with, concenzra:inz on areas of hi:h endemicity and aiming 

at prevenin_ Sic.=ess and death due to nalaria and at reducina 

the incidence of the disease to levels .neeting health and socio

economic recuirements of the country. :.
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A short description of 
the two above mentioned alternatives
 

is outlined belo*w;
 

5. 2'. Short term arad~icati-'c 

Past 'experience has shno~ that e'radication of malaria in highly. 

malarious areas has been feasibld only wh-en 
a very effective residual 

insecticide was on hand and where a total coverage of 'the malarious 

areas was effectively carredu I: the trials proposed regardin 

a thorough evaluation of the effectiveness of malathion, fenitrothicn 

and DDT prove that one (or ?ossibly more than one) insecticide has 

the caacifty to in:errupt malaria transmission or at least to reduce 

i't to a level sufficiently low hat residual foci of transmission 

'4 can be eliminated bv additional measures, then it would be technically
 

justified to embarlK on a malaria erad-.cacion Prog7ram. In this approach 

the entire malarious area should be placed under a total coverage with 

a suitable insecicide and an efficient surveillance system. The 

'high!y receptive areas where persistent foci of nalaria transmission 

were discovered in the past should i--ediaely receive in addition 

environmental management and other additional measures such as the 

use of" larvivorous fish to facilitate acheverient and consolidate 

zains .
 

-The implemendation 
 of the program should commence with an 

intensive preparatory phase of at least 
one year, during which te
 

fcllowinz activities shculd be carried out:
 

a. Staff training,
 

b.. CompletInzof
Ceogra hical reconnai.ssance including the maomfna 

of al 
 per=anent vector prcduction Sources in persist.'nt fcci'
 



of malaria transmission, and compJetion of detailed epidemio

logical (including entomologi-cal) surve'Y,
 

C. Estimation or requirements.for-t =whole-duration -of-.,the -program 

d. Setting up managerial set-iices requ~red and logistic arrangements 

and'purchase and distribution of' the required stocks of supoplies 

and equipment for the ne-xt 
phase of the activities.
 

After the completion of the preparatory phase all malarious
 

areas should be placed under spray coverage while a system of 

entomological and parasitological monitoring already established
 

during the preparatory phase should be maintained at 
a high level of 

capacity. Spraying becould withdrawn from areas where endemicity 
Y0 

has disappeared and transmission has been u'bdoubtedly interrupted 

.(no cases reported, for at least 
two years). provided that the sur

veillance system is up 
to 
the required standard of efficiency.' Source
 

reduction and biological control measures, initiated since the 
start
 

of the eradication program, would be boosted in 
the highlv recotve
 

areas in order to decrease their malariozenic ooten ,'l ad.d would 

gradually be e.,.ended to other less receptive areas. A
 

With perfect execution, it 
 is possible that if this strat.eg7 

proves to be feasible and 
is correctly applied, incerruption of
 

malaria transmission could be achieved in the whole malarious 
area 

of the country, conceivably in six years or evi"I .Less. Regular 

spraying operations could chen be withdrawn from the entire 

country. The status of interrupted transmission could be maintained 

by coninued surveillance operations and permanent mosquito control
 

neasu:es, ?ar :fcularly envir.cr=ent 
 manaenenm and biological me:hcds. 
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These mosquito control measures will continue to reduce still 

further. the receptivity, to =alar~a in 
areas where the malaria 

potential was previously high, and therefore reduce the risk of 

---.,,reestab lis*hment.-of.-malaria, endemic i ty--in--vulnerable-areas-.--n--- -

order' to accelerate the above prpcess, it would be appropriate 

that whenever residual spraying has been suspended in. areas quickly 

responding to attack measures,.the resources should be re-allocated
 

to expand environmental management activities. 
 As implementation 

or the eradication program progresses, the merging of the National
 

Malaria Eradication Program with the'Rural Pealth Delivery Sern-ices 

should be initiated and implemented in accordance "rith a plan 

prepared in advance and which coordinates plans for eradication
 

with those for development of health services.
 

5. 3. Malaria Control, 

The e-tent of malaria control activities and the degree of 

control to be achieved depends on the objectives of the program
 

and the scale of resources made available.
 

In a country such 
as Faiti, where malaria is subject to
 

exacerbaticn following unforeseen natural happenings, it is
 

scientificall- impossible to fix- a level of control could"hat be 

maintained year after year, Therefore, for planning purposes i:t
 

is more appropriate to-set up achievemen: targets on the basis of 

the maximu- number of cases permissible in a given pooulation unit. 

On the basis of 1978 sur-:eillance data available there are 67 

N Section Rurales where the number of csse: is hizher than 30 cases. 
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per thousand people. The combined populan4i6n of. these se.ctC4ons 

rurales is aDproximately 600,000 people. If one of the candidate
 

insecticides (malathion, fenitrothion and DDT) is proved effective, 

those Sections Rurales should receive total-soraying coverage 

combined with surveillance as well as biolozica! control and 

environmental management.
 

In the remaining Sections Rurales, surveillance should be
 

strengthened in all localities and be complemented by such anti

malaria measures as focal use of insecticide, other feasible
 

mosquito control measures and mass drug administration in localities
 

where'transmission is considered high, e.g., 
more than 2-3 indigenous
 

cases per locality per month for two ccnsecutive month.
 

At the end of e'very year an assessment should be made of the
 

malaria situation in every Section RuraLle, 
and a new plan of action
 

shouldbe'prepared for the following year.
 

As a first step, the program w'ill aim at reducing malaria
 

incidence in the country to a maximum of 10 cases per thousand 

inhabiI-ants in any Section Rurale presently classified as highly
 

receptive. Thereafter this threshold may be progressively lowered
 

in accordance with additional resources becoming available co the
 

program. This strategy will not be complete until linked the
to 


development of the Rural Health Delivery Service (R DS) in accorcance 

with the plans for the -.raduaL.integration of :he.SZ! with REDS 

prepared prior to -init.ation.program 


The methods and cechniques to be use-d have been discussed in 

the par: of the report devoted to field operations, field observations 



and evaluation. -hweve
, it is relevant to'underline here the
 

need for a better surveillance svstem.
 

The-dual puirposes of, surveillance a're (1) to collect
 

epidemio~logical data. for a continuous monitoring of the malaria 

situation, and (2) to serve as an at-tack measure on 
the malaria
 

parasite through presumptive treatment of 
 ever cases, and whenever
 

indicated, for the radical treatment of confirmed cases. 
 Monitoring
 

of the malaria situation includes both parasitological and entomo

loeica'data collection. Parasitological data should be collected
 

through a system of motivated passive case detection, and it is
 

impera'tive that the results of examination of blood specimens taken 

from fl.rer cases in highly receptive areas be availabld at the most 

.- two weeks so as towithin 
 permit an' updated evaluation of the'
 

situation, so that, whenever indicated,' follow-up action may be
 

initiated In time. The V.C. network may be strengthened by assign-ig 

an animating and collecting agent to every cluster o.l to 15 V.C.
 

posts. This repesents on 
an average 30-'5 localities per acent,
 

with a coulation of abouc 9,000-10,000 people. This agent,
 

who sIculd, where necessary, be provided with a means of 
transcqrt
 
•. u uWLuc'cvle) wil cal- weeki.v' on t.e V.C.S 

his area of operation, will supervise their work and collect the
 

slides the;, have taken, will theseand deliver slides to the nearest 

laborator- for prcmP examination and re.urn of the resuls. At, 

the time "when a blood specimen is being taken from a' present or 

recent fever case, a presumptive should betreatent administered as 

a single-dose according to ccsolo v recc= ended bv 'he Worid eai:h1 

Or aniza i-n. 



Each Zone of operation shQuld'be stratified into homogeneous
 

eco-epidemiologicalareas. 
In each of these well defined eoidemio-.
 

alaeast r'6]db on~ed Entomological . 

Senior Entomological Technician, a Junior Entomological Technician,
 

two Field Supervisors, and S Insect Collectors would be able to 

.carry out the appropriate observations on a fortnightly basis. 

It should be emphasized that, to be effective, entcmological 

teams should have sufficient and reliable means of transpor:ation, 

laboratory facilities should be made available in each Zone, and 

one skilled laborator- technician should be assined to processing.
 

the collected material and keeping records.
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CHAPTER VI .REC.-ENDATIONS 

The 	following recommendatio'hs 
are listed in the sequence 

or the several chapters~and~sections of the r-eport, whichp rov-_d e. 

the data suo~orting Team judgments. 

6.1. 	Epidemioiog% and Field Research " 

6.1. 	1. It is universally recognized that in relation to malaria and
 

, to any other disease, epidemiological factors should govern che 

selection, mode of applicat±on and periodicitV of appropriate 

intervention measures.
 

Reccnendations 

a.
 Using, ast information, comolemented by further studies
* ,and utilizinz technical criteria-, the malarious ofarea 
the countrv should be 'ubdivided (stratified) -£nlto 
homoceneous eco-evidemiolocical srata.
 

b. 	Followin_ such stratificaion and limited field t'rials,
irtervention-measures most likely to have an i-Lmact on 
the 	malaria-transmissicn 
orocess should be oreselected
 
on the basis, ofDrobabili.v of success and 	thereafter
 
a'iven more :tensive field 4estinc in order to evaluate
Zor 'each measure its effeciveness, cost and a-ol icabili-v 
under ooerational conditions.
 

c. 	The macer is,.. periodicitv and olace of aolication of

such inerven.ticn measures.as !avicidineand Zoz-in 
should '-. full re-evaluated so thattheir use 	 =a, beiustif ed on technical, oDerational and financial 'rcnds. 
Boh have their ;lace, andmay aoorcoriately be used under

approoriace cone.ticns.5uttheir use 	under conditions
 
.or 	which these measures are not suited is :o be avoided 
on economic and technical zrounds. 

6.1._ A: effeccive eoide iological nonitoring of the malaria situation 

is essential for the planning, conduct and evaluaLion of any 

ant-i-malaria program. .An effective surveilance system is an 

integral, and 'vital el ement of epidemiolosical nonirorinz. 



In Haiti, the sut-ie," Iance sYstem is a"s -insEvarabla fc-m
 
,Fecont-
 e:r tu'~o redt vce t he morbj'd:1' andmorta 

,which are ooduced-ov untreated zli.~e'aueo em--. 

has 'found tl-e e:scng system to be less than fu 1 7 

urnecessar-.l:, large som~e-n res~ects,' and susceptible to 

subSeancia. 
 -Op yemen:c a:.no in'creasei cost. 

Reco~endaticns 

Th7e Tresen: cov:s o-. em-Dovjez~anvd v2u:r, olbr~
(7C) inv sUe'ne Znak-nz and adn4iicer~h d.s hclbe made.ncree4tin:b e.ai2is -za'dco i: 
t c the co= ionic' cat :cooosedudr*~~~-~ ecCMEndaic r3:2.. 
aq:eption on 

-. 

wi: ihnaai nience.Lc2.~e V'c'slow3.c'r:ero indence a:ea--s -wheje::anrnso
 
un.kl ooccjrsho'uld :'edA:'-St4caiIly raeouca in
~he !M teci -1ceases snculo 'e macd -ar -areasSo-Z.


incidence -:he3r2 ne and3~njjbnf:cnb
71 

demons tra:ed..
 

b. A scale a: :o:to: zcc
eVC b" S'!X' e: ,:r..el uhould

be d'ijed
her~: osts in less IOor an:arn eie
 

SU~?er~jS~Cfla intlor ~raar n:evsb';z enarZ:C nur. 

for evalu--a:i'n 
 srz:m
-nc ru~admn, sc~ 83:.~oiae
Litone 'iob:-es*=at-jCn ~e. . ue:a~- 4..

co~c:.'. c :'eCase =assincseie~

drt± m~::a:~. resu=L't:ive
 

case re:=en: .n or"eee'~oesol e, 2-* a 

ou - :asec ',e~-e-- al 

incd.znczsn sDu e .etjoceu-h~eiciec i or Scrac- c Sn:no sei4al 4=1.:nnivnic s '

d. beirc;d 
1.A vot -shee:Sueara-dL,~h0.v~~ 

a =e s heet i . r e1e. a c s r ,a dd ~ o e 3 a 

or.e:ez.3r are Van 
- wse:n rb~cs-.a
 

http:or.e:ez.3r


e. Above all, the data p.rcducedby this s-ystem must be used
toorbs:-,a ad eva-,u.at 'c ntro I measur es . A fo ma Isvstem 

needs to .be. established wherebyv mal~aria 7data from areas 
~under suecifc measures~ are routinely re :4stered,' tabulated ___ 

and reviewed.~"~> 

6.1.3. The Entomological Section is understaffed; much of 
its 	present
 

effort is- dissipated in operational activities such as larviciding 

and 	 fogging. 

Recou~erdatiors
 

a.. 	After a~urooriate zecruitmenlt, crainins: of new oersonnel 
and retraining of oresent, Derscnnel, the Enrcioloeical 
ection szhould be reccnstitute, t enabl ittoasu2 
it .oet=-(and vital) duties, in the field "of eoi&'emio

logical monitorin1, ooera tidnal""eva lu'.1tion ad.ale 
researCh. In additin the'ne'cessarv tr~nsnort. laboratorv 
and. insectarv, facil-1itieas must be made available. 

b. The tvve, time, oeriodicitv and jutalirc, oi.aooliad intcer
vention zieasures. must al.way.s be correlated .i-th enidenl
1oeical data. 

6.1.4. Successful anti-malaria programs have almost universally ill

*corporated a traini-ng--cumz,-research.element. Such an elem.ent is
 

essenc~a1 for the propter selection of intervanticn measures and 

for 	their appropriate apication.
 

Roco-=enda C 4onS 

a.: 	 SNE4 should institute -arrii:-u-esac rozr=. 

(1) Tra in ~ lir staf an:d furthed vo' 
of orofescicnal )escnne2.in7 eoid--miolo'Zical 
methodolov'. and e':lua--ion and ass.mn 

(2) Studvine Ec:orshmei rca Drczress to 

solutions t n% z: rblmiet'.ir.~i 

(3) Testing new,.vea _nsnd t=chniLcues and adusint 
7them whenever-rcu ire-_. -_0 ~r vaiz: -a l ordCins 

troutvze-:n~~p I -L.' :rial. Ln ::arti:Lr, 
:)rooe rl SiC a.d 0anne 0lr e ~s zhoul ze 
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carried out for the eoidemioloeica1 evaluation 
or all candidate residual :insecticEs C-ons-..-
for operational, use ,incudinz fenitrotnion.,alathion

None.o ft hDDhes e--4nor-an, -o cner-re s,,ua-1 ..... 
insecticide) ,should be out into ooer'a:tional use* until. it'scaacitvto interruopt: S-ransmssion under 

'IHait'ian 
 conditions has been demostvated. 

6.15. 
In 'anycountry, the epidemiological situaticn must be :eviewed 

in the light of the malaria condit-oins within the country, but 

also in 	'the ligaht of possible mutuzal impact with neighboring 

countries having- comon borders 'and/or similar 	 eco-epidemiolog cal 

oatterns. 
-

Recotmendat ions 

-* 	 "a. =X-chan e of technical infomation should be encouraed
thrcu h rezular-reoor:s and oeriodic and ad 1hoc in:=.-er-country 
mee:ianus.
 

b. in line with estat,lished lw'O oolicV, related to tfechnical
cooDeraclen amonzdevelooin: countries, coo:eration bet--e
Hai:i ar.d i -s:-Caribbean neizhbors should be 2rcoced in tn-.e
fields of exchanze of scientific workers as well as infor..a
tior on 	malaria conditions.
 

6.2, nter-,ention Measures 

6.2.1. 	 Residual snrav: Proper applicaion of a residual spray of 

aemonstra:ed capacivt to 
interrupt transmission is the most
 

malaria, incidence and .malarii transmission.. Two orzanochosohorus
 

compounds, feni:rothi on and malathion, ,are under present considera-


S tion; DDT may also retain comarahl-iC2c:iveness. !n the body 

of this reoort are ,, .rh 	 testthe details of a comparative 

* !-of 	 these ~ i¢4ces, 	 under controlled ccndition.s and in areas 

. .... i 	 into :he same e al- anid ,-,oto . s:ra:-.u. .Conduc:of 

such tests will' Provide a ee~ntOnf Z"he rela:ive e Z c aC. 

orec _~sc:cd unde -':~ian ccond ions. To :,,e extent :hat. 
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test results show that one of the inseccicidas has a marked
 

superi-ority to compe~ting compounds, it would becom'e the 
--

insecticide of choice. 'Should two (or' even all three) demonstrate 

Oositive but comparable results, the least expensive should be.
 

the 	 insecticid-e of choice. 

Reconmienda t ions 

a. 	Three field research--roiects areurzentl% needed -o test
 
Oefiniti._e_ the effectof DQT. feoaitrochLon 'and
nalahien
 
hon u . Tes erc,
the terrution of transmiSsion h ias 

should be sied in contiauous areas o' hihend--ic-t;-h -th
 
about 30,000 -oovulp.tion eaach.> 7he one se2.ected cr the DD7

* 
 trial should :resent or have .resen.ed evidence cf:-resien
* to 	 this insectizide,. 

b." 	 These field research o rojects should not star: until a
 
very comDlee olan of ooerations is draft.ed wit.h t:- r.uh
 
soecifications with all oertinent details on howto cn-uc:.
 
te. eDidem-4ol 6-4cad, includ~ng incomoiocicai, and snravine 

c. 	The director in charze of the three Dro-ects should be 
a comDeten: :-alarioois t :aDable n-f strict. adherence .- "
 
the Dlan cf cDerations. He shc::ld reDor: directlv :o
 
the Director ofSN-.
 

*d. 	 To analvze :he results of these field c ro'cs 

an advisor: co.ittae is necessary. T 'his-c-... e. :o 
be aooointed by the E:xecutive ^ ein: cor.sulta.... ." 
wih the Director of SN-!, sh uld be kEr ezuIar1 
infcrmed of',ro-ress uider e-'e -'h iIo t proecCS. 

'At the eng oz one vear, the Advisor- Cori-::ee hould 

._dinh of 
oaeraticzna! -se of residua! insecticide-should not e 
S_n.ia-ted in n,. .. 

e. 	.. . *uzcce e research 7ro'ec: 

2,La-- -n.: .n.h limited areas where Larvicid- g isr
 

supervision of bo.h opera ional use and, eva__ation. should bC.. 

strenhened, Lar-vicides a~olied. i =,.!ar!,v and :o.'ide . 

scat:evred br-ae nz r as cannot rco,-rl: be ealuad. 

http:draft.ed


Reconmend at ions 

a. La 	 id ind---nhoui'be restricred' co those areas, rmar-'.iv 
____--.	 4 urbani and Deriurban .here .:S use; is demonstrablv cost.

-eff-c ve- cts at)olica zion-and- evalua ionCan-be -wev!-I
suDerv.sed. 

. .. .. should under no crcumsances emo ,oanLa icidin 

insect-i'cide which to 	 as residualis be emoloved a insecicfde. 

*6.2.3. Foggfng: No antomologicali/parasi'tolo~gical evaluation of the. < 

effec:iveness of foging under Haitian conditions has yet bee, I 

carried out. This measure of attack requires, under all cir

cumstances, particularly careful timing in application. It is
 

normally considered an emergency measure, to be used 
to deal
 

wi .h epidemic conditions.
 

Reco=endations
 

* a. In Nview of. the ar;eat c rn n ofe ort and re-sourcs. 
en taied in !arze-scale fo,:inc ooerations and th ,el
...
lo,.-n denendence on aorooria:e weather conditions to 
secure nax~imum. intac, it.istsronzlv recormended :hatbfore oroceedinn - h thermal .fo~2ing on an ooeratio,.l 
scale a series of .-Leld trials should be conducted as soon 
as :*ssible to orovide rooer entomolocical arnd oara
s_.cloqical evaluatio:: of thLis ooeraion under ualtIan 
c:rd i ions. 

To reduce the daneer or re-'stance develo.ment to orzano
.o..horsinsecticides whichna be Used for -ener-l 

residual a:oliceticn, .tla.I'should not be use -7:r* fo zinz oureoses. 

5.2.4. 3iolozica! Controls: In Haii, the only form of biological 

control in present use in the ant4-alaria orogram is the 

distrbution of lar-ivorous fish and their introduction into 

rIoCenta mosCuito breeding places. The use of this measure 

has :he advantaes of beinz inexpensive, easy to apply and 

free ,of an t.enc,; to con~ribure o s-CUt-'-o reS--ta..ce . 

s.Exerience .se,,ere has shown that tis form 

http:rmar-'.iv


of biological control is generally eeci 
as a*suplemntar,
 

measure.
 

a' A-controlled experiment should be conducted to determine
* effectieness (under ofconditicns in-Hait.i) larvivorous 

fish (Uncludinz_ thoselocall.: found) in rducin. anooheline 
* oooulation. 

6.2.5.' UI.V:
.5 The application of insecticide through ultra-low volume 

aerial spraying has been shown to be an effective technique.
 

for bringing about a quick reduction in'anopheline population,
 

but widespread and necessarily repeated aplicat'ion of the
 

measure would be expensive and would, above all 
other measurz,,
 

,place selection pressure against 
the vector, offering the
 

probability of the most rapid obsolescence of any insecticide
 

used. The onlv use of ULV to 
date is r'eoorted to have reduced
 

the mosauito population in the 
test area, but to have produced 

no evidtnce of interruption of transmission of malaria. It 

should be observed, however, that the test was of too short a 

duration to provide conclusive results. 

Recorendazion 

a. ULV spraving should be reserved f ouse-or to coma 
epidemics, anc c.en on.,v in maior Dooulaed areas. 

6.2.6. Scurce 
Reduction and Environrcnal Mo.dification
 

6.2.6.1. ConcentraTion of e:crt
 

Important but expensive, it is readi pparent thac 

environmental mcdification is not somethins which can be 

conducte-ever-here in the short 
run. A ccnccmi:an: of 

socio-econo i "evel... en : -ia 



part, and in the long run, to be carried. out b,, public 

and private entities other thian SNa SN-'s udget can 

and should encompass~wr~ c i.di~ectI.v r'el~ae to 

vector control in critically important sites-esoeciallv 

in those sites where high vector density increases the 

danger of widespread malaria transmission to large bodies 

of population, *or endangers work of major econm-ic 

However, source reduction is barzicularlv approriate in those 

localities where perennial transmission has been demonstra.ed.
 

Reco--nendations
 

a. The Section d'Assainissement should continue fundsIbecomeavailable. 	 and. asau_.e..t its envir-on,,e.tal -odif -caton 
e'ortconceIacrazing that e:.ort-in those areas where 

* 	 high vector densitv' increases the dancerec w-i or ad
malaria transciission to larze".bodies of :ooulaticn, *or 
endaneers work of econoticmaior siniicance. 

b. 	Drainage and similar source reduction e-forts =_av
aDDroora:el: be undertaken to reduce vector dnsi.:v,," and 
malariozenic -oten-tial-inlocalities whcre er.nniaa trans
mission has been demonstrated. 

6,2.62. Siz-nificance of Baseline Data
 

,Alt-cuh the work of the Section d'Assainissement
 

was generally well-executed, the location of some minor source
 

reducticn activities appears :o bear little relationshi: to 

either maIaria prevalence or vector density. 
n relationshio c condi veThe 	 between ndit4o' to 

.. ...~~~~ .. . . u - -o:.-. . . uu -~, 

vector density and environmenta! mcdi - ica:ion is at easc in 

some instanas tenuous. Even in -hose cases where environmental 

•odfication efforts appear apropriately sited, work dces not 

appear alnas to have been ini:iated on the basis or Dre

?. baseline.daca w nble. easu-er,-n or"project 	 whi.:hwould 

http:demonstra.ed


effectiveness through post-project checks of vector density
 

and detected mala'ria incidence. The activity itself is too
 

imortant to allow isseffeciveness tobedscounted because
 

it cannot be measured.
 

Recomendation
 

a.' Prior to the initiation of any work of envircnmenutal
 
modification, the localitv.in Question should be 
subject (in :addition toanmniern survev) to 
entomolo-zical and eideriioloeical studv to assess the 

*macnitude-of zhe problem to-be overcome. 
Such baseline
data, in comoarison,with s-imilar josc-aroiecc measure
ments, enable an.evaluation of the effectiveness ,of the
 
comoleted"oroiects in reducin. the'ootential. of the
 
oroiect lOcalityv for vecto* breedinz and for malaria
 
transmission.
 

6.2,.. 6.3Mechanization
 

* 
 Many of SNDE's drainage activities could be.executed
 

more rapidly, more efficiently and quite probably at a lower
 

cost 
throughthe application of relatively simple mechanization.
 

At 'present, these activities are being executed by casual labor.
 

As a device for creating rural employmenc, this use of hand
 

labor has a measure of appeal. However, since SNIEX's function
 

is malaria control, rather than work relief, 
the speed and
 

effectiveness of execution becomes 
a major consideration.
 

backhoe) would cut execution tine (in appropriate areas)
 

with ecuivalent savings in manpower costs,which could be
 

applied to the acquisition of equizment.
 

In any event, the avaioabili' of adequate trucking to
 

convey construction materials to 
project sites is imoerative, 

and the present tr.ck Zr-eec Is' n urgent need of-- au=menza icn.
 

... .ance f '. ,s,,ea ze -' and
The im.o 
 S,,=.! its-- s.....a ,
 

http:localitv.in


renewal is discussed eliewhere, in this report; of all the 

.
 

* 


* ". 

6.2.6.4. 


* 


* 


• . 

* 
be Drotected aoainst comnetine claimis for finarcinz,

* 
to assure (amonz ocher thine's) the availability of.:


funds to remlace the grossly inadecuate truck suvolv.
 

b. S.E' should undertake a -e-cns-r-- . th- -- c- -he

* backnoe in the ranid-and efficient comletion of
 

'"source 	reduction efforts (unitsare readily available
 
in Haiti for such a 
test).. Should the test-:demonstrate
 
a favorable ratio 
 out-aut to cost'and shorrer comoletion
 
time and imurove the work cualitv, SN-EM should consider a
 

.substantial 
 movement from the ores nt virtuailv total 
reliance on hand-labor to a rational mix of mechanized 
and hand ooerations. . 

Coordinatcon of work of entities which have imoact 
on malaria
 

Environmental management and source reduction represent
 

lasting and, if maintained, permanent measures to reduce vector
 

density, and 
as such have a continuing role in anti-malaria
 

efforts.
 

Major environmental management projects are frequently
 

multi-purpose, producing 
-mortant benefits to neighboring
 

communities and contributing to 
the work of such elements of
 

the central government as 
the Department of Agriculture,
 

Irrigation Service and 
the Department ofPublic Works.
 

Conversely, the activities of these Departments may and
 

frequencly do have an 
impact, favorable or unfavorable, on
 

vector density.
 

*The magnitude and cost of such efforts -wil freou'ntlv 

place them cUtside SNF!tS capac,. to execute or financii,
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especially where the principal purpose of the p-roject 
is
 

other than malaria control. Ne~ertheless, SN1E{ should have 

a role to play in the planning of suth efforts.
 

To assure full recognition of the need to 
execute such
 

projects in a manner which will, if possible, reduce or.
 

e.iminaze vector breeding siEes, and will in any event not
 

produce new breeding sites ("man-made malaria") it is
 

necessary to 
create a mechanism for coordinating the design
 

engineering of such projects 
 Such a body, might appropriately
 

be called the Environmental M~nagement Engineering Committee;
 

most certainly, SNEM should be 
a full member and the S'DI
 

Chief of Section d'Assainissement should serve as 
secretary.
 

This body,mee.t4ng regularly 
to discuss engineering plans of
 

projected activity., would provide SNL-. an opportur'ity to be 

aware of .such activities prior to execution; 
and to offer 

SN.s services, at no cost, to make such design changes as
 

would eliminate those features of projects which would
 

foster vector breeding. 

Recomenda t ion 

a. 	Throuch its Darent oreanization, the Minist-r of Public 

in establishine an inerdeoartmental -rouD which would De
 
resoonsible for assessine, interms of 
 he oo:en?.ial
 
i--act of the projecc on increasing or reducing vector
densities,:the desi-n of oroiec:s which would result
env.....tal nas.... (e.z.,hn=..a 

in 
nt 	 , irrzation 

Droiects). Through this od hi-h T i h: well 
chair. 3N_7M wuld Offer i':s se.-ices, wi4thout cha-e,
in odifzin- ene.neerin2 desizn in sucha marner as

reduce oreiiinaze.vec-or breedinz sitesora a
 
minizum, avcid the creation of newsites.
 



6.2.7. 	 Druz Distribution
 
_ Drug distribution--presumptive treatmenta
 ...... ir:te c' t r adi cal-.- trea tment., 

and mass drug administration--has plaved important role inan 

reducing 	morbidity and mortalitv from malaria inFHaiti; 
and in
 

fact has'constituted an intervemtcon-measure 
as well. During
 

the period of field.testing of residual insecticides under
 

consideration, drug treatment should be considered the mainstay
 

of the anti-malaria effort in Haiti. Recoumendations for
 

consolidation of personnel in the surveillance system must be
 

considere-d in relation to the following' hree reco =endations.
 

Reco~menda'tions
 

a. 	Radical treatment should be susoended until 
a time when
 
malaria incidence is so 
low that eradication aovears
 
imminent and the effectiveness of 
radical tratment in 
reaching thar/wal can be demonstrated. 

b. 	Presumotive treatment by voluntarv collaborators (VC) 
should continue as modified by suegested chan2es in the 
VC networ1. 

c. 	In areas of hi2h incidence an active search for and
oresumotive treatment of fever cases should suDolement
 
the VC system.
 

d.d.4Mass'drug administration should be used in areas of hizh 

mortal tv. Timin-z, __nh of cycles, and duration of 
aoolcation need to be determined on the basis of_-analysis
of current data and fieldcolied research. 

6.3 	 Advisorv Services 

6.3. 	 1.' Without question, the recommendations advanced in thlis report 

will require maintenance of the long-term, full-c.me advisory 

effort, atigmenced by xedium-and short-term supoort in critical 

areas. 	* Most significant is the deed for a par:icularlv well 

http:full-c.me


qualified and experienced advisor who will- assume respoisibilitv
 

for and full control over.dhe planning,iexecution and eval at-on
 

~of hr e i*fdrsach rjcs 
The purpose of these orojects
 

is.to determine 
he technical feasibility of interrupting trans

mission of nalaria 
in Haiti through the use of 
one or more of
 

* three candicate inscticides'used as' a residual spray. 
 other
 

field research projects andnourses o 
action recommended will
 

require additionalssor,, advio 
 support,ilargely. short-term.
 

The existing MemorandumU of nders'tandingongGO 
 AID
 

and PAHO does not appear to 
provide either the flexcibility or
 

the assurance of continuilc7 implicit in acceptance of 'the
 

recomendations of 
this report concerning the number, 
the quali

fications and the responsibilities 
to be assumed by advisors, and
 

*appears to be quite *rigid in prescribing the kinds and 
sources
 

of advisor 
 services to be provided. 
 For these and other reasons,
 

it may be necessar',and it would certainly,be desirable, to
 

reconsider and reneg-otiate 
the terms and conditions of the
 

present Memorandum of Understarding.
 

a4 snr~df eexeince: n arure hewo
seriorme ers
 

toenablehim:orovi c e 
chiefof etanit(a 

sa:i-anondinuin£sucortto t he 
: os:to bereatedunderano he reco 

mendation). a!:hcuhthisfunction couldbe discharzed ,;

another advisor. 

-i 



b. Rec'r "e't of*a oa-3'cu'ary qua'ified rd- s a e n ce 
adviso 
r for :he -. ' r ". .. "- : 
('-o p..s... as'2 o, 4,a-uot nz malaria t-raris-
Mission ichro"'use ofrias," e ndi:a resduaj -sacices) 

shoulc include c .er'aona.' .a"!Ol a:.e as ro anan
evaluaticn. D o'.o 
's -aee:noroc...3
 

the source of riadv isor, 'out,:eaii' lo -oan 
recr'ui thi. ~s 0Periocd ofi*sarvie woulId i n alI-I orobailt

* oe Li-_tad' -othe e cco.Dan.ci uired execuze and
evaluate these fjejj tri.als.' 

C. 	Shor-_ccminzs i±n SN71's ut'. niaton of a nuber of manazemerit tools alreadV available, couvled with. che orobable
realienment of =the uses to hich>AiD-orovided and GC..
orovidedfunds wil be ou-, 
str nt'l suooor ,-he conclusion
'hat "AID;shculd restore . '-,a services o a ";e_
_. 
 -

C.ualified nnaeementr 	 a:: s. advisor. h~e.~ c:.A' :i I, E.7-

* . .. ,- I-r--"" ......* ".,c"..'-'.a 	 r .s . ..v ~ .:ni-i ...... 
*serv9"cesof:=
..e..'-c....c-e'.'-.A..~I~, 

scecia-is:, : 

d. 	 Short-cerm advisor, se.-,_ces should 3e b D
* 	 Or ?.A.O, to assis- -he new ai-'.-i :-r:n:z chiei. i .
oreoar~n 'coursemaerial fo,- "-he
I-oor-ant task of
 
trainin. new sca-f, 	 - .
arin rain'i ec
d z sti sa 'f, ,
a
the -Droer Ication of mechods of inter-;ent-ion. .,hadvisor could well be selctead rom c.anddaces a_'read,

"...
•a~liar :h..French-lan'az-.
t 	 4.n.. - 'erials
creaied.
 or- use in rFOC-sDo'nsored Afrtc.an 'ai.'n courses obe
....

adooted or adaote as necessa., . 

e. 	 The-i.naementZ) ad74-sor (recc--ena r.,on.- . .M. .,-,5', 3_ . . . . .sI 	 ~ uo 	o, lhor:-:e=consultants in ,ersor.nelmanae..enc and ven'cle ain enance :o' assure iasc furher.of
ainsachieve fromorev-ous ad"so -. ffr. 

of Understandin2 in he lizht o- rec-.endations of:-is: 
reort: ,todeerm.nethe des-abili4-ty ad.

reconsi'der das. ... ce -- roi"'sio.s.
 

.6. z4. Trainin~ 

6.4.1. The -or:.ance of e~feci,,- re-se rve, on-the-ob 7 

and 	 refreshe±r t-ainin. to the successul io
 

anti-m.la.. a p..o.rams has 
 been pdl recog ; S"I'! has CDce 

tuse a cmbinaton of CIT. and h_.,ided extrnal.h-level 

http:anti-m.la
http:deerm.ne
http:Afrtc.an


Jrstrai.ning; ere is at 'present no Orovislon S.h 

organizationa~l st-riucture for '-n-countrv trainins. 

a. *3S,'--! s'ould. at~ 'he earliest oocsibe ::'.e, esablish 
an 	 :!n-Courntry Training Sec:4on. '.,eadEd by an offiCer

-ossessinborh :=asre"and :alen :f or:he:imvoranc:as. 
ofr o rovidinz 	 - cl,dez 
MOt~Vaion--tocarry 

too hers ,e zr and sktls"--nd :he. 
our. heiL'oar-s 	,.::'e,i-maa--a
* ._ 
 effor-. 	"See~ia!so .Recotienda:ions . *.. . :. b e 

concernin' essential continuine and shor--er- adv.isor.,

'Suloort). 

" b. The chief o:the new Tranin Section should alsobe .... " 	 nsn b-__ t 	, - ., '- . ... l ...... -	 "ls 
res.,crsible for. or a: least be abl o. :ake 	full ,dvantaze
or and have>a :unional rela -	 - nshio %i? :h-

cu.-crain4n e':.: 
 described 
 . the
4, :.e. 	cd- of :eoor:. 

c. 'The caa=_zn to elicit 1201:n,n coooera:cn and suLOor: , Of S"--'s for-s--noronlv .thaeo 
 ceofant'-nlara
......
:in..	 drusbuti "ar:iczatinc
i-1 nsrucs ion c and a-nteance
 
* 	 " ".*. or -sourzereduc:ion activi.!esshould.be directly assocaie,

wt:h :he .raini e.o..... Scethe C en and.....
 
,•...... the 	t7ainin of S iE'ssaff. -c' 

6.5Ad 	nstraccn
 

6.5.1. 	 ?ersonnel Adinstration; Vehicle Mainenance and Reo!ace-enr.
 

SNMI's oersonnel system, as forth in
set ts printed regula:ions, 

"' . appears to be excellenz; while it is.aoparent that Many job 

descr4pCions vould be modizied (and, indeed, some would be
 

toal a-l 1thuu
.,.:te comPresszon o Unc:zons now assizned
 

to several classes of employees), 
the need for a new s'ystem.
 

is not 	 Pressing. There is indeed a need to out into ?ractice 

the perso-.el sysrec* already on the books. 

Similarly-, the -eco=endat ons of the ?uett report 
are
 
..Considered :o represe excellent guidance in :he 
impor:ant area
 

of vehicle replace=en: and ain:enance. 
 in practice,: vehiclea 

replacemen: has been deferred in fao.o larcge-scale p)urthases 

http:perso-.el
http:should.be


of fenitrorh ion, and an e~ccellent maintenance system is 

'gradually cisapDearing through poor reco-rd 
=aintenance And
 

"
failure to make-timely purchases' or essent-ialspare parts,
 

Recoinenc-ations
 

ai."
The .lTeam e o ossin these areas beond the
 
strone recommendation to 
out into Dractice the versonenl
 
svstem, .vehicle reolacement 
 ch'edule andmai-n:enance'sstem

-'are adv' embodied inSNE.{s.re'guation-s;'or contained "in.earlier recommendations of well-qualified consultants in.these 'fields. "See also Recommendation . .,. 

above, concernihn, advisory7 se,.zices. 

6.5. 2. Procurement. 'SNE-f 
faces serious difficulties in nakng"the
 

advance procurement of commodities, the manufacture of which
 

requires a long-lead time, yet which must be available on tien 

if activities are to be conducted on schedule. A major con

tributing factor is the proble 
 of'liquidity of funds, tracing 

to a previous decision' o use AID fu ds primarily to me'et 

current obligations (salaries, petroleum products, etc.) while
 

undertaking major procurement through.use of 
funds provided by
 

GOH. While AID funds are provided on a reimbursement basis, 

the Team understands that, AID advances of funds now total 

S250,000. .GOH funds are released fractionaliy, month 'by month;
 

cht_- problem of advance procurement is serious and sometimes 

crippling. 

Without conzenting on 
the highly unusual situation in 

which funds supplied by an external donor are used for in-country
 

embendicures while funds supplied by the host government 
are used
 

to meet commod ity requi-ment. calling for foreign xchan~e, 

it appears probable tat' if other reco-endations of the 
- : 
 C : " . " "1 -i . , ..- ;."! ' ".'>
 



Evaluation Team a e-acceoted'9 the balance between5 foreign, 

ecaneneedsand gode e -ditresmay be altered. 

a. The Team-has observed in R.eco~dndat-Ion ~3 .:'~c 
the desirablit, and,,.indeed. he need for re-ex.minat on 
and rene ioation:of :he ecx stingc tripar t eMernmorandum of 
Understanin". In the Droce"ss'ofthis- reneg'tiat-on, the 

-
auestion"of a~oro riate utilization of fundgs hould be. 

-..fUly e:D ored. aA simle advance o- funds does not ao6ear 
to orovide ahe answer. 

6.5. 3. Plannine. 'SN-E!s annual plan of-action and supporting budget 

fail to' reveal any detail of proposed f .eldactivity, nor are 

these documents based on field inputs. Neither does SNE . 

consider them to repr.esent'either a co=mitment to a course 

of 'action or a con' traint on subsequent program modification; 

only the total of the annual budggt (as approved by t,he 'Executive 

Committee) is used for financial guidance. 

in . :. * . . the Evaluation }Tam proposes a restructuring 

of. SN' to provide a firm locus of responsibility for a number 

*of functions now not covered in SN-IXs organization chart, or 

:' so sited as to, assign. implementation and Verification to a 

single unit.. One of the functions-contained in the recoended 

restructuring is an Office of Planning and Programming, responsible 

to the Diractor but designed to draw on the inputs of all of SNX's 

* . major' divisions, including the three' zones, as well as its 

.advisory starr..
 

Recc~endation 


a. 	 The annual 

. :- ene ,: , 	 : ,. mnke en~a 

. 

Dian 	 oE ac:ion and su orit 

":,-propoSals: when a:vrov1:v 

h ocumen.os Shoubl .' . . .'icn 	o _;sucn -ro-oosa _,ls , 

bUdze:_ shuLd 

:.he "xecutiv,,e : 
- . o.: 	 :_., 

http:ocumen.os


-6 .5 	 Or . 1 pr gan iza t4 . ani z a tion S s en on a structure~make 

.4, 
 nal.-research., or-, ,-independet-. 

< " 
C'-' ' h o tralize 7- " "' for in u te o. 

- 6"'<4 a. SNE:Mshould ad ' esanternitee6o iza ionarc re ure 

:,;:,,.,outlined in ,,Sect4ion--Akd-inist'tation; Th-ere mav be valid :':: 
example, Hai'.ian :cus'Com-Otd .comb ine ,invencori,:and-.internal

auoditina 
nddncy. In theor parts ofonhispreporto be
mav .be 'a ; comoe ll-nv_ 

ii :'! : onal oa ctr.e-ado 


aud i'.t 	 f a c o r.. .: foweve r t[he :orzan iza-, 
ot ed', sho ul'd .und er,,anv ,:cfrcurescanoes..,...! 

1.- olrnnina'andn pinrun!i unit, a training... Aisi. vrora 
mau tiyanea bp os impcmybedretaninsm 

c2. A dstin' t training.. ur't'ina 
instancesnati (e eomedtoR 


7.:, .4 indeoendent audit capac .;;-.:
:73. 


Evaluatona has urgedingthe ordinacion of certain of SN1.M-s 

efforte with 	 enticies-whose inerest in omf aria 

,:. 	 .,,.iAbc2. dnersti~ r~i~fntd ttedvso~ee 

a. 	 hN reduce anooheltne breading sitesa.... strutur
 

:he coordinaction Aefrc above recommended Saul in facl
 

be anrlemen t in :a broader coordation 'of n tia . activities 

with tioseof other aoote snd scienyicfi cuons-ans havinz a 

6... iCntrdi ino an lunce onorpbein oadvers:i -eced 'rtnan 

Evaluion Tmhsue the c ordinat'-- of cerin of S,:'
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Recommendation 

a. 	 TIhe Evaluation- Team recomn-ends the orz2nization of a M-alaria 
'Board; under. chE.chairmanshipofa.the M4inister of P-b'-,c'

* 	Health and?.olrb~~i:mm r i~a-h-ihs:~e~~
 
flrom a!.o:herg an&'
Yaenciesences 2.cd ccncer-ec> 

*wit', 	 malariapfrom the stand, oin-t o'f interes in.n2.uece
 
on ard caoacizr,,to,;adver assist, or vulnerablitv 
 to 	 che 

* imvact of malaria. -ra Malaria 3oard , would be c-arzedr'" 
* , :. 	 review olans for 	antimalaria activities, and cake neces'satr 

* 	 decisions for coordina cion of their ouwn olanned related 
activ.ities with those of 

6.7 conitrol-. The foregoing recoo~endat ions detail the views of the 

Evaluation Team as to 
courses of action-to determine the feasibility 

and the time-frame implicit in various approaches to the anti

malaria effort in Faiti. 3ecisions should be reach-ed on the 

basis of 	scientificallv conducted field -search and careful 

evaluation of results. Thereafter,. progzan- decisions on inter

vention measures should be made on the basis of enidemiological 

and entomological findings, within the framework of eco

epi.demiological stratification. of the country's alarious areas.
 

* 	It should be noted,, however, that the Executive Committee 

is empowered to dete--ine the measures appropriate to the 

*~ alizacion of the objectives of the program, in ccnf1ormicy 

of 	 the SNE-f Director rezular and special reports as deemed 

necessary7; to meet every three months (or more frequently) 

* 	to orcvid epogram rules and zu~dance, with an agenda to be
 

distributed 
 two 	 weeks before the meecing to enable studyvand 

collection of necessary information. In other word-s, the
 

Tcecucivre .Co=i4te has and 
should use every-oor:uni:r :o
 

info-_ itself on sta ofthe SN and to con he
. the 


s trat evr 	 to be, fo'Llowved. 
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Ms.ylve l~l~i, Health ?rojects Manager

*C., Anerican Embass,Haiti
 

Ms. 	Anne Cary, -concmics
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Dr. J.S. Prince
 

http:Denartement.de


A-1,2
 

~.SNEM (?artia1f list 'oE individuals consultea)' 

Dr.. -Charles Darnbreville, Director:. o~;c'~ 

Dr., Eberte Prophete, Inief, Epideamioloyeto 
Ing.MoryllGateeau,Chief, Field Ooerations Division ___ 

Ing. Raymond Lahens, Chief, Source Reduictioni Section
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Dr. Jean C-laude'Amb'roise, Chief of Transport
 
Dr. Roland Oscar; Actin, Chief, Zone I 

Zone II )---and their staffs 
Dr. Vely Jean Francois, Chief, Zone III ) 
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Annex. 

SchedulinH:4.Team 

After prelminar7 arrangements and appointments had been made 

by the Team Leader, the Evaluation Team arrived on Sunday, April 1. 

After briefing meetings with the USAID Contract Malaria Advisor, 

Mr. Roger Grenier, and the USAID liaison Officer Dr. Willard H1. 

Boynton, the Team met briefly with the USAID Director Harrison and 

his senior staff, with the Secretary of State for Public Health, 

Dr. Verrier and staff and with Acting PA.O Representative Pettigiani. 

A week of intensive meetines with senior staff mebers of SNEH 

and- SN v's PAHO advisory staff ensued--some as group meetings and 

discussions, some as conversations, discussions and data review and 

compilation. No comprehensive.background material had been prepared 

by SNE., and it proved necessary to explore innumerable records and' 

* files, at Headquar:ers and in the field, to secure data needed for 

the evaluation. It must be noted, however, that S12- personnel at 

all levels were infailingly cooperative. 

Dr. D.ambreville was not in Haiti during the first portion of the 

Team's evaluation, due to his participation in a regional malaria 

meeting in Mexico; accordingl:., the Team had no cpportunity to meet 

with .Dr. Dambreville until the evaluation was well advanced. 

Field trips included a two-dav visit to activities in Zone ii: 

a si:.--day exploration of activities in Zone !Ti (where, in Darticulat, 

ongoing field trials of fenitrothion and malathion were evaluated); 

and a five-day examinac-ion of activities in Zone I. 
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The Team was accompanied on all field trips by' SNL'I senior 

staff and members of the P.VIO a'dvis'ory staf f, as well as by the 

USAID contract advisor. Their support was uniforly excellent.
 

Following 
the field sirvey,the Teamn requested additi~onal data;,
 

some tabulations were developed by Team members in conjunction with 

* SNE. staff. Dr. Dambreville met with Team' members--in particular, 

' with the Team leader--and responded willingly and in detail to 

. inouiries as to his program strategy, hig reasons forwishing to
 

abandon malaria control in favor of a fen'itrothion-based program
 

* of.eradication, and his views on optimum methods of application of
 

this insecticide.
 

* The report itself represents the findings, conclusions'and
 

recommendations ofthe entire Team.
 

. Conclusions and recommendations have'been discussed with the
 

Secretary of State for Public Health, with-the PAO representative a.i., 

with the PAHO advisor, staff, with'the USAID Director and hi's staff, 

and with the Director of SNZ{ and his staff--including Zone Chiefs 

who were clled to Porz-au-?rince for the discussion. 

The Team wishes to express its gratitude to Ms. Donna Schroyer, 

attached to Dr. Boynton's staff during ,the Tgam's stay in Haiti, 

'w'hoseunflagging efforts in providing administrative support sub

stantiallv assisted :he Team in carriine out its assig-ment. Similarly, 

the abiIlit-o .rs. dec-iherPamela Thornton to the div-rse and 

individualistic handwriting of 
the Team members, and Mrs. Thrncon's
 

willingness to work on holidays and Sundays, at home or 
 in the Orimitive 

office space provided, made it possible for the Teamto comolete i:s. 

work on schedu.e.
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Annex. 3 

Locat'lons Visited'
 

* Zone I 

Baie de Henne 
Bois Neuf, 
Bombardopolis
 
Car) Haitien
 
Fort Liberte
 
Gonaive
 

* 	Jean Rabel -

Limbe 
Mont St. Nicolas 
Valle de Artibonite 

Zone 11
 

* Cite Simone 0. Duvalier
 
* 	Jacme1,
 
* 	Leogoa'ne
 
* Marigot
 
Port-au-?rince area
 

,Zone ill 

* Anse a Veau 
Aquin11 
Las Cayes
 
>iacaya
 
Petit Riviere de Nippes
 
Port Salut'
 
Roche a 3ateau
C,-u' *J 


