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Malaria transmission in Haiti varies greatly from one year
 
to another, from years of minor transmission to alarming

situations when the atmospherical conditions are favorable 

-to multiplication ar longevity of vectors. The potential 
of transmission in .al areas has not changed since the 
years prior to the z.. -inning of the program because the 
ecological conditions are the same both with regard to the
 
vector and to the host so if the present attack measures
 
were not carried out the incidence of 3 out of 1,000
 
inhabitants in 1971 could easily reach in many areas, 700 
per 1,000 as it had been previously. Data indicate the 
necessity of a careful epidemiological study in order to 
determine (1) the number and timing of spraying cycles 
required in different areas, and (2) the (supplementary)
 
attack measures to be used in the areas where transmission
 
continues in spite of (1). Drugs are useful as an additional
 
attack-measure given as presumptive t.eatment, radical cure,
 
and for the elimination of active isolated foci and under
 
special circumstances as mass drug administration. The
 
evaluators made 25 recommendations including that special
 
studies should be continued and expanded in order to determine
 
the precise reasons for persistent transmission.
 

"

Evaluation Report; Malaria Eradication Program; Haiti

January 17-27, 1972

35 pages

29 annexes

AID Contract Number:

AID Project Number: 521-11-511-033

Source: 521-11-511-033 project file

;9/?.C .ft~i:f:2 iI,4 6/i5.3,)", . /.'.: -':: ?
Malaria trans~ssion in Haiti varies greatly from one year
to another, from years of minor transmission to alarming
situations when the atmospherical conditions are favorable
to multiplication a~~ longevity of vectors. The potential
of transmission in ...~l areas has not changed since the
years prior. to the t. __ i.nning of the program· ·because the
ecological conditions are the s·ame both with regard to the
vector and to the host so if the present attack measures
were not carried out the incidence of 3 out of 1,000
inhabitants in 1971 could easily reach in many areas, 700
per 1,000 as it had been previously. Data indicate the
necessity of a careful epidemiological study in order to
determine (1) the number and timing of spraying cycles
required in different areas, and (2) the (supplementary)
attack measures to be used in the areas where transmission
continues in spite of (1). Drugs are useful as an additional
attack-measure given as presumptive t~eatment, radical cure,
and for the elimination of active isolated foci and under
special circumstances as mass drug administration. The
evaluators made 25 recommendations including that special
studies should be continued and expanded in order to determine
the precise reasons for persistent transmdssion.
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At the request of the Government of Haiti (QO) a eeting was con

vened in Port-au-Prince, Haiti, January 17-27, 1972 with the Representatives 

of WHO, AID, PS and UNTCEF to help in the review of Haiti's Program of 

Malaria Eradication (MEP). 

This Conmittee was composed as follows: 

Dr. G. Garcia Martin - OSP/OKS Jefe del Departamento de 
ETadicaci6n do la Malaria 

Dr. Knud Lassen - OSP/CKS - Jefe AmRO-O216 

Mr. L. Gonzalez del Solar - OSP/ONS - Consultor Administrativo 
Project AMRO-OD3 

Mr. Edgar A. Smith - AID/Wash. D.C. Health Science 
Admin. (Malaria) 

Mr. Gerald F. Gower - AID/Wash., D.C. Office of 
Caribbean Affairs 

Dr. Read Mc Gehee - Assoc. Prof. Inf. Dis., 
Medical College of Virginia, USA 
Consultant M.E.B., C.D.C. 
Atlanta, Ga. 

Mr. Albert J. Reynolds - fCEF/epresentative 

Mr. William Gelabert - AID/Brazil - Observer 

This Committee was assisted by:
 

Dr. Volvick RAmy Joaoph - Co-Director SNEM - Chairman 

Dr. Isidro Pons - Co-Director SNE&
 

Mr. Jalil S. Karam - Chief Malaria Advisor 

Mr. Kenneth E. Willey 
 - Acting Business Manager
 

Dr. Evariste Midy - Chief Epidemiology Division - SNEM 

Dr. Francisque Milord - Chief Zone II - Secretary 

and the members of the Staff of SNED in Haiti 

At the requ••t ot the GoftZ'll1MDt ot Baiti (GOII) a ...t1Ds we COA

v.ned in Port-.u-PriDce, Baiti, JaDUU'7 17-Z!. 19'72 with the RepreHlltativ••

ot WHO, AID, PBS and lJRtCm' to h.lp 1D the :renew ot Haiti'. Progru ot

Malaria Eradication (NIP).

This Cc.Bittee wu cc.poeed as tolloVII:

Dr. G. Garcia Martin

Dr. Knud Lassen

Mr. L. GoDZalez del Solar

Mr. Edgar A. Smith

Hr. Gerald F. Gower

Dr. Read Mc Gehee

Hr. A1bert J. Reynolds

Mr. William Gelabert

- OSP/OMS Jete del Depart3mento de
Errad1caci6n de la Malaria

- OSP/CIIS - Jefe AMRO-Q216

• OSP/OMS - Ccmeultor Administrativo
Project AMRO-Oa:>3

• AID/Vash. D.C. Health Science
Admin. (Malaria)

• AID/Vash., D.C. Office of
Caribbean Atfairs

- Assoc. Prot. Int. Dis.,
Medical College ot Virginia, USA
CODIIUltant M.E.B., C.D.C.
Atlanta, Ga.

• UNICEF!Representative

• AID/BrazU· Obeerver

This Committee was assisted by:

Dr. Volv Jck R~my Joattph - Co-Director SN!Jf - Chairman

Dr. Isidro PODS - Co-Director SNEH

Mr. Jalil S. Karam · Chiet Malaria Advisor

Mr. Kenneth E. Willey · ActiDg Business Manager

Dr. E)v'ariste Midy - Chiet EpidemiologJ Division - SNEH

Dr. Francisque Milord - Chiet Zone II - Secretary

and the members of the Steff ot SNEM in Haiti
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Since 1964 seven external teams of international experts have vis

ited and reviewed the Haiti Kalaia Proram. These teas have included 

malariologists, epideuiologists, entomologists, parasitologists, adminis

trators, management and logistic experts. The teams have spent periods 

varying from 4 to 12 days in the country. While it is true that some find

ings and recommendations are contradictory in nature, many of the same re

commendations have been made by most of the teams. It must be remembered 

that an evaluation team can judge only on the basis of data provided with 

only limited time for study and analysis and very little opportunity for 

field checking. Considering the varied background and experience of the 

different teams, it is not surprising that previous recommendations have 

varied. However, in the final analysis, it is the National Director and his 

staff together with the advisors from the assisting agencies, who must on 

the basis of their intimate first hand knowledge of the progr-"! make the 

decisions on the adoption and implementation of the teams recommendations. 

A fair trial should be given to any reasonable recommendation unless there 

are over-riding practical or financial reasons for not doing so. In which 

case the decision should be officially recorded and the reason given. 

In reviewing the past performance and present status of the Natio

nal Malaria Program of Haiti, it appears that SNEM is operating within 

the framework and with the organization and techniques of a malaria eradi

cation program, but with the results of a control program. Although it is
 

impossible to predict numbers, it is obvious that without the spraying of 

814,000 houses and the detection and treatment of 15,604 persons in the 

past year and the prompt reaction to emergency situations in certain areas, 

SiDce 1964 seven exterDal teue of iDteraatioD&1. experts ~ve vis
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814,000 houses and the deteotion and treatment of 15,604 persons in the

past year and the prompt reaotion to emergency situations in certain areas,



the total number of malieia cases would have been substantially greater 

and might well have been disastrous. 

Since the strategy review of 1970, SEKI has made no further progress 

towards interruption of tranmission of malaria in any part of the country 

in spite of three cycles of residual spraying. In fact during the past three 

years malaria has increased from 5,005 cases in 1,138 localities in 1969 

to 10,658 cases in 1,920 localities in 1970 and il,346 cases in 2,211 local

ities in 1971. Virtually every evaluation team has stated or implied that 

semestral spraying of DI alone will not eradicate malaria in Haiti. The 

results of the past two years spray program tend to bear this out. It ap

pears to be the consensus of previous reviews that residual spraying in 

combination with drug treatment will be required for many parts of the 

country, and that a special effort will be required for the problem areas 

including additional measures such as space spraying, larviciding, and 

source reduction as well as additional cycles or alternative insecticides 

if necessary.
 

ANTECEDENTS 

GENERAL DESCRIPTION OF THE COUNTRY 

TERRITORY 

Haiti and the adjacent islands together have an area of Z7,750 Km. 2 

The country is mountainous, "0(of the territory being situated above 500 

meters level; 30% between 300 and 500 meters, and only 30% below 300 meters 

level. It is situated between 18! and 20 north. The annual average 

temperature at sea level ranges between 25 and 29 C. (Annex 1) 
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temperature at sea level ranges between 25 and 29 C. (ADDez 1)



There are considerable differences in the rainfall between one plaoe 

and another. The annual average precipitation during the last 25 years va

ries from 600 m. in the north western part to 2,600 mm. in the central part 

of the country. But in most of the malarious area the variations are be

tween 1,000 and 1,400 ma. There are two well defined peaks in the rainfall:
 

one in the begining and another at the end of the rainy season (April-June 

and October-November). The dry season lasts from December to March (Rainfall 

Annex 2). The relative humidity varies between 63 and 75%. 

POPULATION
 

The last census was carried out in 1950. It showed a population of
 

4,867,000 inhabitants (i.e. a population density of 165 
inhabitants per Km.)
 

The estimated population in 1971 was 4, 970,000 of which 8% lived in rural 

and 17% in urban areas (Incl. 3). Forty-eight percent of the population was 

less than 20 years old and only 3-% were 55 years old or more. The expect

ance of life at birth was 47,5 years in 1970 and the crude mortality rate 

17,9 o/o (Incl. 4). 

The econcmically active part amounts to 40% of the total populatioL
 

and is mainly constituted by the primary production sector (Incl. 5). The
 

internal gross product per inhabitant in 1970 was $74.a0 of which 50% was
 

contributed by the primary sector, particularly agriculture (Tncl. 6-7).
 

MALARIA IN HAITI 

For operational purposes the malarious area has been defined as the
 

part of the country situated below 500 m. level. This covers about 19,100 Ka.
 

i.e. 69% of the whole country, and has a population of about 3,660,000 inhabi

tants, or 7% of the total population. (Annex 1) 
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Abohels A is :rited as being responihle for 'the trams

mission of malaria in ftiti, but even . rvestitimennis and 
., 

A.cruciD are found resting inside the houses in many pl'ms although their 

role is doubtful. hij M is mainly ant-pophilous and endophilous 

in Haiti but as a consequence of the habit of the people of spending the 

hours around the dusk on the veranda and in the peridomicilium, a certain 

amount of exophilim has been claimed. Kaxi um biting hours a'e between 

5:30 and 9:00 Pm. 

Until now A,. gbUMau has remained susceptible to DDT except for the 

area of Cit& Simone 0. Duvalier, rural section let. Varreux, close to 

Port-au-Prince, where resistance was found in 1970. During the second half 

of 1971 a certain degree of resistance was observed in the rural districts 

east of Jacmel. 

THE AGENT 

The principal parasite in Haiti is P. falcl=arum. In the past, 

85%-95% of the cases of malaria were caused by this parasite. P, Malaril 

was responsible for 5-10%of the cases and P for less than 1%. Now 

P. malaiae and P. vivax must have almost entirely disappeared, since only 

P. falcir-an-m is found by the laboratory. 

THE EPIDn IOLAGICAL CHARACT ISTICS 

Because of the mountains, the rainfall pattern, and the characteristics 

of A. the malaria in Haiti is of the unstable type. In agreement 

with the unstability, the incidence varies considerably, from month to month, 

year to year, and more or less well-defined outbreaks are cmmon. 
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musion ot III&1aria :lD ia1ti, bat ""eD A. m_i, A. ".titi","" &lid
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Airea .of Citl Simone O. Duvalier, rural .ection ler. Varreux, close to

Port-au-Prince, where resistance was found in 1970. During the second half

of 1971 a certain degrett of resistance vas observed in the rural districts

east of Jacmel.

THE AGENT-
. The principal parasite ill Haiti 18 P. Nc1ptrU11l. In the past,

85~9~ of the cases of malaria vere caused 'b1 thie paraaite. P, malaria!

we reeponaible for 5-1~ of the caB!" and P, rivM for less than JJ'. Now

P, malariae and P. vivax muat haye almost entirely disappeared, siDee OIl1y

P, falciparum is found by the labore.tory.
• ~. : .:J •

THE EPIDOOOLOGICAL CHARACTERIftICS

Because of the .auntaiDa, the rainfall pattern, and the charact'ristics

of A, aJ.·billaay!. the malaria in Baiti is of the UDBtable t1Pl. In agrement
,'l.." ..1 :_: " '''\.J.a....

with the UJl8tabllit,., the iDair.•nce vari.s considerabl1, trOll .nth to month,

year to year, and more or 1.ss wll-detiD.d outllNalca are C~OD.



The variations in the degree of endeiclty bring about similar van.

tions in the imity of the populatio, which both can be seen to have made 

their impact on the epidmioloeical developmnt during the period when mala

ria eradication activities have been in press, i.e. the last 8 years. 

(Annex 8). But in spite of the unstability of the malaria, it must be men

tioned, that certain areas close to the coast se to have perennial trans

mission.
 

The altitude is the most important factor for the determination of 

the endemicity. The decrease of temperature is about 0.7* C/l00 s. In other 

words, the monthly averages at 300 a. level will vary between 23 C. and 

0 0 o2? C., and at 500 meter level the figures will be around 23,5 - 25,5* C. 

Since the minimum temperature required for the extrinsic cycle of the Z 

ciparmn is 1? C. it is understood that the unstability of malaria will be

come more pronounced the higher the altitude and at very high altitudes trans

mission is only possible when the local conditions favours it. 

EARLIER I4ALAMtI*(IC INP !FON 

The reports of the American MDs vorking in the country from 1917 to 

1930 show that before reaching adult age 10% of the haitian population had 

already had malaria, and among the american military population, ie rate of 

hospitalization was higher than 700 x 1.000 per year. 

The statistics of the National Public Hygiene Service in 1923 - 1924 

reported 549 deaths caused by malaria, and the figure in 1925 was 513. 

In 1928 a survey made by Dr. Carl Wilson revealed 23,5% of malaria 

among the workers and 50,5%among children below 14 years old. 

-,-
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In 1929 the maber of patients admitted in the hospitals for malaria 

was 494 and the number of se.ck as in hospital because of malaria 6,277, 

while for the proceeding year there were 428 admisons and 5,03 hospita

lization days. Tho mortality rate due to this disease was 4,60 acoordi g 

to the records of the hospitals. The external departments received 7,696 

ambulatory patients suffering fr, malaria during the year. Moreover, 

44,161 patients were treated for malaria in the rural dispensaries and the 

rural clinics. 

In 1940 and 1942, the Rockefeller Foundation carried out extensive 

parasitologic surveys and found a positivity rate of 31%. 

In 1950 surveys made among school children during the CCI campaign
 

gave an average positivity rate of 18%, and in the late fifties other sur

veys were made during the "first eradication campaign" showing on the
 

average of positivity rate of 12.
 

ZSTABLISHMWT AND DEOPKENT OF ANtI-N*AMI AMTVITES 

It was of great importance that the Haitian Goverment in 1958 by
 

decree, recognized malaria as an "urgent national problem". However, before
 

this date, there existed already a campaign of control named "CCI" or
 

"Campaign Contra Insects". Immediately after the Decree of 1958, a "first 

campaign" of malaria eradication was initiated but unfortunately it stopped 

in the beginning of 1960 due to economic short comings. 

In November 1960, the Government was obliged to start a program of 

malaria control CCM" which was a kind of pre-eradication project. The 

Memorandm of Understanding signed conjointly in February 1961 by the Haitian 

Government, the World Health Organization (OHS), the Agency for International. 

Development of the United States (ID) and the United Nations for Children'e 
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Memorandum of Understanding signed cODjoiDt11 in J'.bruar7 1961 by the Baitian

Government, the World H.alth Organ1Zation «(lIS), the AgenC)" tor InterDatioDal .

Development of the United Stat.s (USAID) and the um.t.d NatiON for Children'.,
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Fund (UNICEF) marked the end of CCH and the beginning of the actual Ratio

nal Malaria Eradication Service (SN) with the purpose of eliminating ma

laria from the country.
 

The fact that malaria was an "Urgent National Problem" in 1958 still 

remains true today. In order to realize this it suffices to consider the 

number of cases registered, which although reduced still remains considerable, 

the high potential of transmi sion, and the risk of epidemics. For the same 

reason, the 'Comit$ de Planification du Programme de Lutte Contre les Mala

dies Tranamiasibles" (Planning Committee for Fighting Against Cmunicable 

Diseases), Department of Public Health and Population, considered malaria as 

a problem of first priority on which all efforts should be concentrated. 

In the case that this had not been done, morbidity and mortality rates due to 

malaria would soon seriously interfere with the socioeconomic development of 

the country.
 

The Government of Haiti has firmly supported the strategy aud recom

mendations brought forward by WHO concerning the interruption of malaria 

transmission in all areas, where it is possible, by usual primary attack 

measures. In foci where malaria is refractory, it is necessary to investigate 

the causes in order to apply appropriate complementary or aiditional attack 

measures to eliminate the transmission or at least reduce the incidence in 

such foci to such a level that they do not affect the progress of the E.C. 

Eradication Campaign or the general economical development, until complete 

elimination of the transmission can be achieved. 
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Fund (UNICEF) marked the end of CCM and the be~nn1ns of the actual ...tio
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It is seen in Graph Ann. 8 - wiAch shows the total number of caaes 

as well as the AP 1964 70 that there is an increase in the tranmission 

about every five years (paraquinquennial epidemic wave). The se pheno

menon has been observed in other Latin American countries, even more ac

centuated than in Haiti. It is believed to be at lee.t partially due to a 

cyclical increment in the rainfall which increase the number of brooding 

places and favours a ophelino longevity because of high relative humidity. 

When attack measures (e.g. spraying) are efficient, they accentuate the 

downward trend that follows the paraquinquennial excerbation and prevent 

the subsequent epidemic wave which otherwise would cwe about 5 years later. 

In this connection it is interesting to observe that the nwmber of 

cases dropped from 1964 thorugh 1968, altkough not completely as much as 

one might have expected: The attack measures in 1962 and 1963 reduced the 

positivity rate (an increase of cases was noted because of improved case 

detection), but after the 1962 outbreak caused by Hurricane Flora, the at

tack measures failed to interrupt the malaria transmission locally despite 

of a natural diminution of transmijsion in the rest of the country. 

From 1965 to 1968, the attack measures included spraying with DDT 

and mass-drug distribution. 

The drug program was carried out on a large scale but coverage was 

not simultaneous. While some rural sections were submitted to MDD others 

were not and vice versa. Consequently tho treated Sections Rurales (SR) 

which had become free of malaria were re-infected by carriers coming from 

untreated areas. Moreover, the drug acceptance rate decreased to the point 

where it became ineffective. 
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It 18 ...n iD Graph AIm. 8 - *ida lIhow the total m.ber of cues

D well as the API 196Jt-'1O that there 18 _ incnaae in the tran.:lMiOD

about eyeI"1 fiy. years (paraquill.queDDial epiu.1c wave). !U ... pheno

.enOD has been obHned in other LatiD AlHrican cOWltries, even .ore ac

centuated tbaD in Haiti. It is belieyed tc be at 1earJt p&rt1all,. due to a

C1clical incretDent in the raiDfall vh1ch increase the n\llber ot breoding

places and fayours aDOphe1iDe 10DpYit,. becauae of high relative hlDlidit1.

When attack measures (e.g. apr8.1iDg) are efticient. the1 accentuate the

downward trend that follow the paraquinqueDnhl exacerbation and prevent

the eubaequent epidelllic wave which otherviae would ccme about 5 years later.

In this coanection it is interesting to oblserve that the nUlJlber of'

cases fuoopped !rOIl 1964 thorugh 1968. altt,ousb DOt ccmpletely ae much as

one might bave expected: The attack ....... in 1962 ad 1963 reduced the

positivity rate (an increase of cases vas noted becaue ot .1JIIproved case

detection), but after the 1962 outbreak caused b,. Hurricane nora. the at

tat;k measures failed to interrupt the II8J.ari.a traDalJliasion locally despite

of a natural dimin'Ution of tren8111 uion in the rest of the country.

From 1965 to 1968. the attack lIeuureS included sprll1ing with DM

and mass-drug distribution.

The drug program was ClUTied out on a large scale but coyerage 1IBB

not simultaneous. While sale rural sectioM were aua.1tted to MDD others

vere not and vice Terea. Couequent17 th~ treated SectioDS Rural.s (SR)

which bad 'becClie tree or malaria were re-iDtectod b1 carriei'll ccaiDg frca

untreated areas. Koreover. the drug acceptance rate d.cr....d to the point

where it became inerrectiye.
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Spraying coverage was insufficient and not carried out at appropriate 

ti'aa,. In 1966-67 and 68, only au cycle of T was carried out per year 

and complete coverage was not obtained (partial coverage of 78 in 1966 was 

achieved, 2% in 1967 and 640 in 1968). 

This explains why the decrease in the number of cases (and of the 

reservoir) was not optimum during the favourable 1965-68 period. 

In 1970, there was an increase in the number of cases which was main

tained throughout 1971. However, it must be said that there exists a cer

tain focalization of the problem. In 1971, the 3,40 of the population of 

the malarious area accounted for 5% of the malaria cases in the whole country. 

The situation in 1970-71 is probably due to: 

a) improvement of natural conditions for trnmission (considerable in

crease in rainfall). 

b) insufficiency of attack measures to counter attack the natural trend 

of transmission. 

Two cycles of DDT spraying operations per year have been recoended. 

In 1968 and 1969 only one took place and covered only about 52 of the hou

ses in the malarious area. In 1970 two cycles were carried out but only 50 

of the houses were protected in the first round and 78 in the second. In 

1971 the coverage amounted to 85% of what has been recioended. 

c) The spraying operations were aot applied at the right time, due to ad

ministrative problems. The cycle of 1969, the two of 1970 and the second 

of 1971 were applied after the peak of transmission. 

SpraJiDg coyerap we iuutficieDt ad DOt OU'ried out at appropriate

t~41'. In 1966-67 IIDcI 68, w:r cme CfCle of JIl! .. oarried out pel' 7NI'

ud ocmp1ete coyerap vu not obtaiDed (partial ccwerap ot 75' iD 1966 wa

achieyed, 2SJ' :in 1967 aDd 6Jlt'1D 1968).

This explain" why the "eCZ'HH :in the DUaber ot cues (ud of the

resenoir) was not optilnDa duriDg the favourable 196.5-68 period.

In 1970, there vas an iDareaae :in the IDlllber ot cans which waa aaiD

tabed throughout 19?1.Bowe't'er, it IIU8t be said that there exists a cer

tain focalization of the pl~bl... In 19?1, the ,,~ ot the pnpulation of

the malarious area accounted for 5" of the malaria cues in the whole cOUDt!'7.

The situation in 1970-71 is probabl:r due to:

a) 1JDprovement of natural conditions for tr,n_jssion (ccmaiderable in

cr8ue in rainfall).

b) insuf:f'icienq of attack meuures to counter attack the natural trend

of tranemiesion.

Two cycles of DI7l' spraying operations per ;year bave been rec~ended. .

In 1968 and 1969 only ODe took place and covered DD1y about 5a of the hour

see in the malarious area. In 1970 two c,cle. were carried out but ozaly 58J'

of the houses wre protected in the first round and 7~ in the Hcond. In

1971 the coverage uounted to 8~ of what bu been rec~D.ded.

c) The spraying operatiODB were ;u)t applied at the right time, due to ad

ministrative problems. The c,cle of 1969, the two of 1970 and the HcoDd

ot 1971 were applied after the peak ot tre....j""1on.
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Smming -up -one can say that =1larla transmision in Haiti varies 

greatly from one yea to another, from years of inor transission to 

alarming situations when the atmospherioal conditions are favourable to 

multiplication and longevity of vectors. Tshe potential of transmission 

in rural areas haa not changed since the years prior to the beginning of 

the program because the ecological conditions are the same both with re

gard to the vector and to the host (and the population has increased), 

so if the present attack measures were not carried out, the incidence of 

3 out of 1,000 inhabitants in 1971 could easily reach in many areas, 700 

per 1,000 as it had been previously. 
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,S_iDg..up, OIle can II&J that malaria tnDadMica :1D Haitl Yari••

great17 ·frai'''ou 1M%" to uotber. f~ 7H1'8 ot II1Dor ma-i.aloll to

alarming situatlODB ••16 the atlloepherical ccaditlcma are fayourable to

multiplication andlongeYit7 ot Yecton. !he potential ot traa-tNion

i.u rural areu hu Dot changed aince the 7ear8 prior to the begi na1ng ot

the program because the ecologi.cal cODditiou are the 88M both with re

gard to the vector and to the hoat (aDd the population has iDcreued),

80 if the present attaclc lIeasures were not carried out, the incidence of

3 out of 1,000 iDhabitante in 1971 could eaa1l7 reach in DII1J11 areu, 700

per 1,000 as it bad been previousl,..
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a - Continued p'nt funding by MID 

With cimitments to upport the 

technical requirement of the 3 year 

plan. 

b - Negotiating of a loan from a bi:la

teral or international organization. 

c - A combination of grant and loan 

funding. 

d - Additional contribution from GOB. 

* Should it become apparent that 

financial requirements cannot be met, 

a Committee should be convened in 1971 

by GOB in cooperation with the assist-

Ing agencies to determine the future 

course of the program. 

5. Program Operationg 

Plan of attack as proposed by SBC to 

be followed and continued pending 

evaluation.
 

6. If availability of funding limits or 

restricts adherence to plan the prio

rity of operation should be: 

a. Spraying 

Tbix in part im done on a Yearly 

basis. 

Not done. 

Not done. 

Not done. 

Not considered necessary 

This being done now. 

Done 
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a - Ccmt1Dued INDt hIId4., b7 lIBAIJ)

with ca.itaellte to .apparot tIae

techD1cal reqm.r..e.t of the :5 JUl'

plan.

b - lfegot1atiDg of a 10lU1 trma a b1la~

tera! or interu.tiODal orgaDization.

c - A cClllbiDation of grant and loan

funding.

d - AdditioDal contri'bRtion traa: GOB.

Jt. Should it bec..e apparent that

financial requirements oanuot be .et.

a COIIIlittee should be convened in 1m
by GOB in cooperation with the uaiat

~ng agencies to determine the tuture

course of the program.

5. Program OperatiOB§

Plan or attack as proposed b1 SiC to

be followed and contiDued pend1.Dg

evaluation.

6. I l' avaUabilit1 of funding lila1ts or

restricts adherence to plan the prio

rit1 of operation should be:

a. Spraying

Hot dozae.

Rot dcme.

Not dcme.

Not considered nece8U1'7

This being done nov.

Done



b. Passive Case Detection Done 

c. Supplementary attack measues in 

Petit-Goalve, Gro Narne and 2rois Ved radical treatment 

Mbs. 

d. Focal attacks, ass drug distri

bution and ACD are not recomended. Done. 

7. k 1E , 

SNE2 should arrange for a statistical 

consultant for the purpose of design- Not considered necessary. 

ing the program of selected, randam&Ued 

surveys. 

& &ideiological and Wtowoloical 

Investigations 

Field investigations in areas of high Ratoological done 

transmission should be conducted to Epidemiological done but by 

determine causes of persistance of mid year stopped. 

transmission. 

. Exansion of SM activit asi 

Health 2SoMa 

a. SND( should cooperate with other 

agencies of GOB in developing Not done. SN w s not asked. 

an expanded program in vital 

statistics. 
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b. Paulye Cue Detectlcm

c. Suppl.entarJ attack ........ 111

Petlt-GoI.e, Groe IIarDe uuS !r01e

Blbla.

d. Focal attacks, ... 4ru8 cl1IItri

bution and ACD are not "c~Ddea.

? • Evaluation

SNDf should &rrqge tor a etatistical

cozusultant for the purpoae ot aesip

ing the program at selected, raDdaai&ed

surveys.

B. Epidemiological ami &lt5!l91grlcal

Invelt'isatiop8

Field 1nvestigatiop! ill areas ot h1gb

transmission should be conducted to

dete~ine cauaes ot persistance of

transmission.

9. £xpep8iop of SIEM actiyit\•• in

Health Program

a. SHiM should cooperate with other

agencie. ot GOR in d,YelopiDg

aD expanded program ill yital

.tatllltica.

DaDe.

Bot caaa1dered nece.eary.

IDtcaological dane

ipid_iological done but b1

lIid ,ear stopped.

Rot dcme. SlfD( 1IIU Dot ...d.



b. 	 Cmiltt.e of PH ambinist ators am

munioable diseass specialist and 

malartologist be oonvened by GMB in Considered. 

1972 to develope plans for the Sa

dual and eventual integration of 

services. 

b. Ca.1ttH of PI adIItntetNtoN cc.

.1ID1oable cliHue. apeciaU..t aD4 '

..:Lariologl.t be OOIlYe.4 b1 GOB ·iD

19'12 to deY.lope plua for tile Ift

dual. and eyelltual 1Dt.gntlO1l of

••"lcee.

Conai4eNd.



The Committee felt that more research needed to guidein the operations of 
the NP. The following fields are suggeted: 

1) Spidemiologic and entomological Done partially. 

studios ia areas of persistent 

transmission. 

2) Delimitation of the geographical 

area of resistance to insecticide Done partially. 

where and when this occurs. 

3) Determination of the spectrum of 

susceptibility of the resistant Done 

vector.
 

4) Use of various formulations of dif

ferent laryicides such as: Abate, 

Paris Green or other appropriate Not done. 

material in those areas where nei

ther drainage nor planting of trees 

is feasible. 

5) Monitoring the suaceptibility of 

the parasite to the drugs used in Done. 

the program.
 

6) Feasibility of manufacturing and 

distributing medicated salt should Not necessary 

the need occur for such measures
 

at the end of attack phase or 

during consolidation phase. 
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The Ca.lttH felt that .ore reMarch 18 .eclec:l to guide the operatl0D8 of
the JU:P. !'be foUowiDc tiel_ are ngeatec:l:

1) Epldealo1ogic and eDtc.olog1cal

studie. it1 areas of P8r8i8tent

tranai8sion.

2) Dellllitation of the geographical

&rea of re.i8taDce to iD8~ct1cide

where ADd .eD this occ:nara.

3) Dete1'llliDatlon of the spectrum of

suscept1bility of the resistant

vector.

4) Use of various fOl'lllulatioDlS of dif

ferent lan-1cides .uch as: Abate,

Paris GreeD or other appropriate

material iD thosu aresa where nei

ther drainag6 nor planting of tree.

is feasible.

5) Monitoring the 8\UlceptibUit1 of

the parasite to the drugs used 1D
the program.

6) FeasibUity of manutacturiDg and

distributing medicated salt should

the need occur tor such aeoures

at the end of attack pbue 01'

during conaol1datiOll pbaH.

DoDe part1all1.

Done

Hot done.

Done.

Hot neceaaary
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7) Determination of the reasons for 

refusing drugs in areas where this 

occurred on a large soale. 

8) Planting of eucalyptus trees in 

marshy areas where drainage is too 

costly or not completely effective 

by itself alone. 

9) Epidemiological investigations of 

all cases detected above 300 meters 

and in rural sections below 500 

meters that have not been included 

in the sprayed areas. 

People tired of the 3-weekW 

inconvenience of tak draw 

and by alight side effect. 

Not practical. 

Done up to July 1971. 

• 16 .-

7) DeteniDat10D ot the 1"U"OIII8 tor People t1Nd ot tIae , ...1,

NtuiDg dnp ill area wheN th18 iDCaDYnieDDe of talc1 DI drap

occurred CD a large .oale. aDd b1 sl1Pt 81de etteet.

8) Plant1Dg ot eucal7Ptu tNe. 111

marshy aN" where draiDage 18 too Not practical.

costly or not completely ettect1ve

by itself alone.

9) EpideMiological 1I1vesttgatioD8 of

all eases detected above 300 .eters

and in rural secticme below 500 Dolle up to July 1971.

meters that have Dot bee~ included

in the sprayed areas.
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pmWr STA!IR OW now"* 

SKIS4OLMGY - NVALMA=IO 

Definition of a cam. 

This is based on a positive thick smear for maslria parasites. The 

laboratory has been found to be very adequate and hence thei is no known 

problem in this aspect.
 

Since 1962 the epideiological figures have been reported according 

to the date when the slides are read in the laboratory. This makes it some

what difficult to relate the cases to climatic conditions, drug and insec

ticide applications, and oth Important factors. A compilation of the po

sitive slides according to the date of acquisition exists too but is from 

its verynature subject to a certain delay.
 

Annexes 9 - 13 illustrate the results of 197.1 from the indicator 

districts which are all situated some distance from the respective zone 

offices. Differences are noted between the curves based on the date of 

acquisition and those based on the date of slide examination. The curves 

can be compared with the ones from an area near Port-au-Prince, Annex 14. 

In this area there are fewer delays in transporting the slides to the lab

oratory which is reflected in the coincidence of the curves during the 

epidemic.
 

CASE FINDII3 

Case finding methods have changed almost yearly from the incepti, n 

of the program. The present system is as follows: 

- 17-

PlUiSPT VCOS or PIXUlt!

ePDaOUXI! - PALUAZIS!.

PtfHitioa pf • 9'e.

This is bued OD a pOIIiti.e thick _ear for ularu. paruit... The

laboratory baa beeD found to be .,er'1 adequate and hence the. is no known

problam in this &l!lpect.

Since 1962 the epidemiological figures ha.,e been reported according

to the date when the slides are read in the laboratory. Thie makes it sOlle

what difficult to relate the C&8es to climatic conditions, drug and insec

ticide applications, and oth..1JDportant factors. A campilatioD of the po

sitive slides according to the date of acquisition exists too but is from

its very.nature subject to a certain delay_

Annexes 9 - 13 illustrate the results of 1971 frOll the indicator

districts which are all situated sOlIe distance frOll the respecti", zone

offices_ Differences are noted between the curves based on the date of

acquisition and those based on the date of slide examination. The curves

can be compared with the ones from an area Dear Port-au-Prince, Annex 14.

In this area there are fewer delays in transporting the slides to the lab

oratory which i8 reflected in the coincidence of the curves during the

epidemic.

CASE FINDIRl

Case finding methods have changed alIIl08t ,.earl,. frCII the incepti, u

of the program. 1'he present slatem is as follows:



1) 'MWIT!R COLLABOMS - A nation wide system of passive case 

detection relies on individuals, clinics and hospitals as vehicles to report 

cases, make sldes, and dispense medicine. The collaborators are given an 

incentive of $1.00 for each positive slide. The numbers of slides collected 

and cases found by these collaborators have remained relatively stable in 

the past nine years (9). (Annex 25). 

2) EVALUA0RS - An evaluator is assigned a certain number of hou

ses to visit daily - usually 40 to 60. He records his visit on a common card 

with spraying dates which remains in the house. He inquires about fever or 

other symptoms suggesting malaria. If there is any suspicion he then takes 

a slide. The number of evaluators has varied greatly and at a time when drug 

distributors were used these also acted as evaluators. Consequently, the 

numbers of cases or the case-slide ratios for any two years cannot be readily 

compared. 

3) SPECIAL SURVEY TEAMS - were used rather widely for several years 

(e.g. for mass-blood-sampling in connection with focal attack activities 

around known positive cases) resulting in additional slides and positive cases 

to those produced by the mechanism mentioned in paragraph 1) and 2). 

The cormittee analized the reasons for taking slides as recorded by 

the evaluators and found that symptoms suggesting malaria were not present 

in a substantial number. Annex 16. Evaluators from non indicator areas 

take a great number of slides from cases without fever. The evaluators in 

the indicator districts (i.e. the majority) are reporting a much higher 

percentage of fever cases. In addition they take smears from persons 

reporting non specific symptoms that to their judgement suggest the pos

sibility of malaria infection. 
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1) VOLlifrARt COIU!!'A'9M - A Datia wide .18te11 ot pua1.y. cue

detection reU.•• em 1I1d:lri.duale, cliDice aDd hapital. as ",ehicle. to report

cues, make elides, and d1apeDH .edic1De. The collaborators are given aD

1Dcentive ot 11.00 tor each positive lI1ide. 'l'he n_bel". ot lI1id•• collected

and cue. tound by these collaborators have raa1Jled relatively stable 111

the past lI.1De ;years (9) • (Aaex 1S).

2) EVAJ.,tIA1'ORS - An evaluator is assigned a certain nUllber ot hou

ses to visit daUy - usually lto to 60. He recorda hie visit on a cCIIIDon card

witb spraying dates which remains in the house. Be inquires about tever or

other symptOllls suggesting malaria. If there is any sW!picion he then takes

a slide. The number ot evaluators has Yaried greatly and at a time when drug

distributors were used these also acted as evaluators. Consequently, the

numbers of cases or the case-slide ratios for any two years c&Dnot be readily

cOlllpared.

3) SPiX:IAL SURVEY TEAMS - were used rathf!r widely for several years

(e.g. for mass-blood-sampling in cODDection with focal attack activities

around known positive cases) Nsultillg in additional slides and positive cases

to those produced by the mechsni"" aentioned in paragraph 1) and 2).

The committee analized the reasons for taking slides as recorded by

tbe evaluators and found that symptoms suggesting malaria were Dot present

in a substantial number. Annex 16. Evaluators tree non indicator arellS

take a great number of slides frOID cues without tever. The eyaluators in

the indicator districts (i.e. the U.jorit1) are reporting a lIuch higher

percentage ot tevor caees. In addition the,. take _ears !rCII pers0D8

reporting non specitic s,.ptc.s that to their judpllent suggest the poe

sibility ot malaria intection.
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IDD OWICAL PJS 

Apparently ther has been a resurgence of malaria in Haiti in 1970. 

Annex 17. The low mambers of detected oases in 1967 and 1968 wre :in part 

a result of the mas drug distribution. An increase In the transmisson 

occurred in many areas after the termination of the drug program. 

In 1968 a total of 1,169,339 slides were examined and 2,559 found 

positives. In 1971 the figures were 270,695 slides and 11,347 positives. 

These data are.somewhat misleading because in 1971 a relatively 

large number of the slides were taken .nareas of high incidence, especially 

the problem areas (indicator districts), and consequently the epidemiolo

gical development in the areas of lesser endemicity is masked. There are 

large areas which have a low parasite index. 

The positivity varies greatly within the country. Kapping of the
 

annual parasite indices shows a conoenration of the disease in certain low
 

lying coastal areas and low indices at higher elevations. It will be seen
 

that the high incidence areas comprise only a small part of the country
 

and tLdy constitute, too, a relatively mall part of the sprayed area.
 

(Annex 18-19).
 

The concentration of cases is shown in Annex 20 and 21 where the 

epidemiological figures have been compiled for the areas of highest inci

dence. In Annex 20 are listed all the areas with an API above 25 in 1971. 

It is seen that over 50% of the cases are found in areas inhabited by 3,4% 

of the total population. The percentage of the population harboring malaria 

is further tabulated in Annex 21. These figures underline the fact that a 

• 19·
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a res\llt ot the IIUII drug distribatiOll. AD iDareue :l.D the trall.iNion

occurred in UIl1 are.. after the termiDatiOJl of the clrug progra.

In 1968 a total of 1,169,359 slides wre exu:l.Ded and 2,559 found

positives. In 1971 the figures were 210,695 slides and 11,347 positives.

these data are. salewhat lIialeading because iD 1971 a relatively

large n1lllber of the slides were taken in are.. ot high incidence, especially

the problem areas (iDdicator districts), ud cODllequently the epidemiolo

gical development in the areas of lesser endemicity i8 masked. There are

large areas which have a low parasite indez..

The positivity varies greatly within the country_ Mapping at the

annual parasite indices shows a conoeni;ration of the disease in certain lov

lying coastal areas and low indices at higher elevatioDs. It vill be seen

that the high incidence areas comprise only a small part of the country

and tLay constitute, too, a relatively small part of the sprayed area.

(Annex 18-19).

The concentration of cases is MOwn in Annex 20 and 2l where the

epidemiological figures have been compiled for the areas of higheat inci

dence. In Annex 20 are listed all the areas with an API above 25 in 1971.

It is Been that over .5Ol' of the cases are found in areas inhabited b1 3,'"

of the total population. The percentage ot the population harboring lIlllaria

is further tabulated in Annex .21. These figures under1iDe the fact that a



small aepent of the population is the soure of most of the cases. The 

converse of this pattern in apparent. That Ia, 63.5% of the population 

harbors only 0.3%of the total malaria (The AP values used as criteria for 

the selection of the different groups of areas, shown in Annex 2D and 21 

are chosen arbitrarily). 

INDICATOR DISTRICTS 

At present the six indicator districts are not as the name suggests, 

representative for the malarious area of the country. They are, for the 

most part, areas where malaria has been refractory to the eradication 

campaign. 

The first indicator district, La Coma, a coastal area in northern 

peninsula, 16,000 inhabitants, 6,000 houses had 3. positive cases in 1967, 

1 in 1968, 160 in 1969, 638 in 1970, and 486 in 1971. Annex 9 shows the 

periods of spraying and the number of malaria cases. It indicates that 

the effect of DDT spraying only lasts for about 2-3 months. This is in 

agreement with the results of wall bio-assay tests. Annex 28-29 but the 

interpretation should take the rainfall data for the month of March 1971 

into account. At that time many houses were partially or totally destroyed. 

The second indicator district, Artibonite, interior or rice-growing 

valley, 48,000 inhabitants, 23,000 houses, shows a relatively low number of 

cases compared with the other districts, i.e. 35 in 1967, 63 in 1968, 

73 in 1969, 442 in 197o and 232 in 1971. (Annex 10). 

The "Trois B6b6s" district, low marshy, coastal area, just to the 

north of Port-au-Prince, 16,000 inhabitants, 4,000 houses had 4 cases of mala"i 
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INDICATOR DISTRICTS

At present the aix indicator distriots are not .. the DaIIIe suggests,

representative for the malariows erea ot the countl"1. The,. &re, for the

most part, areas were uleria has been retract0J7 to the eradication

campaign.

The first indicator district, La Ccma, a coutal area in northern

peninsula, 16,000 inhabitants, 6,000 houses had 114 positive cues in 1967.

1 in 1968, 160 in 1969, 638 in 1910, and 486 1D 19'71. Annex 9 shows the

periods of spraying and the nUilber of malaria cases. It indicates that

the effect or DI71' spraJing only lasts for about 2-; Ilonths. This i8 in

agreement with the result8 of wall bio-assay teats. Annex 28-29 but the

interpretation Mould take the rainfall data for the month of March 1971

into account. At that time many houses vere partially or totally destroyed.

The second indicator district, Artibonite, interior or rice-groving

valley, 48,000 inhabitants, 23,000 houses, shows a relatively low number of

case8 compared with the other districts, i.e. 35 in 1967, 63 in 1968,

73 in 1969, 442 in 1970 and 232 in 1971. (Annex 10).

The "Trois B&b5s" district, low marshl, coaatal area, just to the

north of Port-au-Prince, 16,000 inhabitants, 4,000 houses had 4 cues or malari.



in 1967, 249 in 1968, 1, 2 32 in 3 9,81 in i9o1 and 6 cases in . 1. Teoutbreak has been effectively checked with drainage and fortnigly appli
cation of larvicides (Anaph2l resistance to DDT had been dmonst.ated). 

Petit-Golve - Riragoln. indicator district low coastal plain and in.land plain around the lake of Hfragone, with 490,0 inhabitrinte and 18,g00
houses, has been considerod as one of the most malarious areas of the country.In1967, 494 cases of malaria were detected, 189 cases were found in 1968,1,482 in1969, 1,982 in1970 and 2,983 in1971. Annex 12 showing the DDT
spraying and the positive cases in 1971 indicates that the spraying has notinterrupted transmission. steady increaseThe of the number of positive
cases in May through October, in spite of the spraying, leads one to be
lieve that other attack measures 
must be used. 

Aquin - This indicator area is situated in the interior and in thesouth coast of the southr peninsula opposite to the Miragolne - Petit-Golve
district. It has about 14,500 houses and 38,500 inhabitants. 55 cases ofmalaria were detected there in 1967, 9 only in 1968, 222 in 1969 and 1,784in 1970, while 1,2a 
 in 1971. Although the trend throughout 1971 seems alittle more favourable than that of Petit Golve, it does not necessaily
 
follow that DDT will be effective. (Annex 11)
 

The last indicator district, Jacmel, 
 is also situated on the southcoast of the southern peninsula. It has about 29,000 inhabitants and 9,000
houses. 26 cases were found in 1967, 116 in 1968, 129 in 1969, 166 in 1970
and 224 in 1971. Annex 13. The majority of the cases of 1971 were foundduring the last months of the year. A comparatively low susceptibility of 
Awas 
 detected at the same time (mortality of 7%at 60 min. ex
posure on 4% paper).
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follow that DUl' will be effective. (Annex ll)

The last indicator d1Btrict, Jacmel, 18 also situat.d on the 80uth
coast of the southern pen1nBula. It has abOut 29,000 iDhabitants and 9,000
houses. 26 cas.s vere found in 1967, 116 ill 1968, 129 in 1969, 166 in 19?O
and 224 in 1m. Almex 13. The I18jorit1 of the cues of 1m were found
during the lot 1II0nths of the '1'ar. A cc.parati'Ye17 10v SUIIc.ptibUity of
As albimyus was detected at the au. tiJll. <aortalit1 of ~ at 60 ain••x
posure on .. paper).
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For a better understandin of the duration of effectiveness of the 

insecticide under the local conditions, a compilation ws made of the spray

ing data and case-data for several other localities. The impresaia ob

tained is tha.t there exists generally a beneficial effect of DT spraying 

for about four months but in several parts of the southern peninsula this 

seems to be doubtful (e.g. Grand-GoSve, Gerar, eto.). It would be safer 

to consider the use of other attack measures. (See Annexes 22 - 27). 

SUOAY 

The data indicate the necessity of a careful epidemiological study 

in order to determine (1) the nuber and timing of spraying cycles required 

in different areas, and (2) the (supplementary) attack-measures to be used 

in the areas where transmission continues in spite of (1). 
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StllMARy

The data indicate the necea.itl of a careful epidemiological atudy

in order to dete1"lliDe (1) the number and t~ at sprtlJiDg C1cles reqUired

in different areas. and (2) the (suppl.entar,y) attack-meuures to be uaed

in the areas wnere transmission continues in spite of (1).



FZu Oa RATIONS 

Previous Evaluation Team have emphasized that SIM must cmplete, 

refine and keep up to date the geographical reconnaisasce. This conti

nues as an important requirement particularly in light of the large amber 

of now houses constructed each year. Inspection of house-maps to determine 

their up-to-date accuracy and to insure their proper use should be a rou

tine part of the supavision of house-spraying. 

SAYINC OPERATIONS 

Since the strategy review of May 1970, three cycles of DDT spraying 

have ben completed. These cycles did not reach total coverage of the 

houses planned and were not conducted as scheduled. 

During this period the total number of cases increased from 5,005 

in 1969 to 10,658 in 1970 and fl,347 in 1971. 

A careful analysis of the spray records in necessary to determine 

the significance of this increase in cases in relation to the spraying. 

Spraying records of SNEM show unusually low refusal rates. Hoever, the 

locked houses, houses not sprayed for legitimate reasons and ne houses 

not previously sprayed add up to a higher missed houses rate not shown 

in the normal records. Actual missed house rate by sector varies from 3% 

to 35.4% with an overall average of 7%. 

The general timing of the spray cycle in relation to the peak 

transmission season indicates a slight delay in the start of the spray

ing and a continuation for a longer period than planned. But it can be 
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Drugs are useful a an additioaal attack-measure given as promptve 

treatment, radical cure, and for the olimination of active isolated foci and 

under special circumstances as ama drug administration. 

OTHR SUPPLEMENTARY KEASR 

a) Lanvicding should be used in problem areas wherever appropriate 

i.e. where the mosquito sources affecting a given population are fixed, 

limited in scope and accessible. Larvicidal oils, Paris Green or a pesticide 

such as e.g. ABATE may be used. 

b) A (space spray) by Ultra Low Volume applied by air. 

An VLspray trial in the Petit-Goave area was proposed several years ago 

and was also suggested by the Strategy Review Coittee in 1970. A specific 

proposal has now been made by CDC including a preliminary trial in the Spring 

of 1972 to determine the appropriate dosage and evaluate its effectiveness 

in vector control and a larger scale trial to be carried out in the Fall in 

order to determine the effectiveness in reducing transmission in the area. 

Although the ULY spraying cannot be considered as an alternative to 

routine malaria eradication measures, it is wall worth carrying out these 

trials to evaluate the usefulness of ULV for the purpose of possible later 

use as an additional attack measure in special problem areas like Petit-Gove 

or for emergency use to counter epidemics in connection with tropical storms 

and similar natural disasters. 

c) Source Reduction is a supplementary measure with long range 

benefits. It should be considered for use in problem-area for the purpose 

of reducing the general mosquito density to the point where the usual attack 

- c6-

Drusa are uaefu1, .. an .ddit1oaal .ttack.....ure stv.n .. pre_pt1"

treatllent, radical cure, aDd tar the .11a1Dation ot activ. :l.aolated foci aDd

UDder special c1rcuastance. as ... c1:nIg ••:!n't.t:rat101l.

a) Laaicid1pg should be used in problem are." wherever appropriate

i.e. where the lIosquito sources aftectiDg a given popula~ion are fiXed,

limited in 8COpe and accessible. Larvicidal oils, Paris Green or a pesticide

such as e.g. ABM:'E 118.1 be used.

b) Adulticidipg (space spray) by Ultra Low Vol_e applied by air.

An tJLV spray trial in the Petit-G~ve area was proposed several years ago

and vas also suggested by the Strate8'1 Review C~ttee :in 1970. A specific

proposal bas now been made by CDC including a prel:!m:!ury trial in the SpriDg

of 1972 to dete1"ll1ne the appropriate dosage and evaluate ita effectiveness

in vector control and a larger scale trial to be carried out in the Fall in

order to determine the effectiveness in reducing traaa.iasion in the area.

Although the ULV spraying cannot be ccmaidered u an alternative to

routine malaria eradication measures, it is well worth e&rrJiDg out these

trials to evaluate the usefulness of ULV tor the purpose of possible later

use as an additional attack Maeure in sp8c1al problell arMS l1ke Petit-Go&ve

or tor emergency use to counter epidemics ill cODDection with tropical stonla

and simUar Datural d1auters.

c) Source ReductiOA is a auppl.ent&ry .eaaure with lcmg range

bene£1ts. I t should be conaidered for 11M 111 prohl.· areu tor the purpo..

of reducing the geDeral lloaqu1to clen.ritl to the po1Dt ••re the UIN8l atuck .



measures bocme fully effective In intorraptifg the tiaummisaios. 

According to the 1970 Strategy Review, the Pett-"ve/Virelgle area 

Xende itself particularly to this approach. Me feasibility of this pro

ject should be determined am soon as possible. fte feasibility study 

should include estimates of the costs and of the Impact of such a pro

ject on the local farming and on the health conditions in general, apart 

from taking engineering aspects into consideration. Other source reduc

tion measures such as use of tide gates, filling, ater-anagement, etc., 

should be considered for use where applicable. 

.~ .

• euure8 becc.e Ml)' etteot~.e 1Il 1IlteJ:nptial tile VU-iuioD.
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trCIII tald.Dg eDgiDeeriDg aspects into ccmaideNtion. Other sOUJ'ce reduc

tion Ileaaures such lUI uae ot tide ptes, fUliDg, _ter,,'us-ent, etc.,

should be ccmaidered tor use .ere applicable.



rJUM AIDen 

Since the inception of KIP, its financing in almost its totality 

(96,c%) has been sumorted by cooperating intemnational agencies, I UD 

contributing 76, of this mpoft. 

Financial resources so obtained have not been regular from one year 

to another, and often the funds have not been received in time. 

This situation restricted the annual programming of MEP activities 

to authorized budgets, and reduced or paralysed operAtions at times. 

At present, MP financ resoures for the year 1972 and following 

years are unknown making the pror- of activities at this time unrea

listic. The fact that the USA Goverment Fiscal Year (July - June) the 

Haitian Goverment (October - September) and the KEP Calendar Work Year do 

not coincide, leads to confusion in regard to financial resources for the 

present period of work in advance.
 

On the other hand, it is noted that there is a gradual decrease in 

the funds alloted for NIP local expenses in connection with the number of 

inhabitants protected by this sanitary campaign. In 1971, expenditures 

represented 57,0% of 1966 expenses per inhabitant of the melari ous area, 

whike the malaria figures increased (from 8,356 positives to 11,347). 

The Report of the Malaria Eradication Strategy Review Coemittee of 

May 1970 recognized the importance and interrelation of sound financial 

planning to the successful execution of any technically feasible malaria 

eradication program. That cmittee noted several historic problems in this 
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regard and recommended sustained coatributions by national, International 

and bilateral masisting funding organisations at a high level and on a 

timely basiafor * minimim of three additional years. The report further 

suggested that the Goverment of Haiti immediately investigate means of 

solving the long range funding problem of loan financing from bilateral 

or international sources and increased contributions from the Goverment. 

The present Evaluation Committee reviewed the financial experiences 

of SNFI since the Strategy Report and concluded that while some improvements 

were realized in the regulation of contributions from all sources during 

this period, problems still remain and little progress has been achieved in 

securing more permanent solutions to the financing probler. As provision 

of adequate financial resources for the program is an integral part in the 

determination of the feasibility of malaria eradication, the Evaluation 

Committee recommends the Goveriment of Haiti to give urgent consideration 

to the alternative recomendations for assuring the financial requirements 

of the program which are contained in the Strategy Report, since UNICEF 

will cease its participation in the program as of June 30, 1973, as has been 

indicated and since future grant funding from the U.S. cannot be assured. 

ORGAIII7ATION 

SNEM organization and procedures in general are good and the Service 

enjoys an adequate autoncuw which is necessary for its proper functioning. 

However, it is considered that the cost of administrative services is high 

(11,8% of the functioning budget) and some procedures could be adjusted, 

especially those related to purchases and supply. Also it is estimated 

that several routine activities now centralized in the Co-Direction could 

be delegated, thus expediting actions 

"lU'd ud rec~Dded llWlta1ud ccmtribatioll8 b7 aat10Dal t :1Dtenatioul

and bUateral aui8tiDg t1IIlcliDg orpldJr.atlO118,at a hiP le.el aDd OIl a

tUlelybuia-~Ql" .. m:lJWml ot three additlOD8l :rears. 1'be report further

'sUggested 'that the Goyermiellt ot IIa1ti ~diatel,1DYest1gate.eane ot

solv1Dg the lcmg range tund1Dg probl._ ot loan tiDaDciDg trCllll bUateral

or interaaticmal sources aDd increaeed contribUticma trca the Govel'Dlllellt.

The present Evaluation Ca.ittee reviewed the t1DaDeial experiences

of SNDf aince the Strategy Report aDd concluded that vh1le ac.e' improvements

were %"ealized in the regulation ot contributioDS Ire. all sources duriDg

this period ,problema still reaaiIl and little progress bas been achieved iD

securing more permanent solutioD8 to the financing problesr.. Azs prOVision

of adequate financial resourcea tor the program is an integral part in the

determination ot the teasibUit,. of lI8laria eradication, the Evaluation

Committee recCllllDends the GoverDllent ot Bldti to give urgent consideration

to the altel"DAtive recc.llendatiOllll tor aaBUriDg the tinancial requirementa

of the program which are contained in the StrateQ' Report, aince UNICEF

vU1 cease its participation in the program as of JUDe 30, 1973, as baa been

indicated and siDee future grant fuDdi.Dg trCB the U.S. cannot be assured.

ORGANIZATION

SNDI organization and procedures in general are good and the Service

enjoy. an adequate auton~1 which is necesS&r1 for ita proper functioning.

However, it is couidered that the cost ot adlll1Distrative senicea is high

(1l,8% of the fWlctioD1Dg budget) and 8cae procedures could be adjuted,

especiall,. those related to purchaeea and IlUppl,. Alao it is estimated

that several routine activities nov central1Hd in the Co-Direction could

be delegated, thus expedittng actioa.



The Internsu ozganluttin of the Cmtrol t DJ.iflsottve 

could be siop.ifled by grouplg into 5 section. trm the present 9 moo

tions, without prejudice to essential control aad freedom of actioa, and 

with a reduction of ezpenO. 

·~..
'!be iDterDal OJ'PId,IIatlaa of tile Ceatnl Ad!Idnistnti.e DJ.Y18iaD

coald be 1IUp11tie4 b7 poaap1Dg iDto , ..ati.. trc. the psoHeIlt 9 .0
tlcma, v1thoutpNj1ld1oe to e8Mllt1al caatrol ad tfted.. of actlea, ad

with • NductlOD of ez.pe1lR.



1. 	 Special studies should be continued and expanded in order to detemine 

the precise reasons for persistent tranmisiun. A short term con

sultant should be made available to assist in such studies. 

2. 	 Residual spray treatment of the houses will continue to be the primary 

method of attack, supplemented by selective mass drug treatments lr

viciding, space spraying by MLV and source reduction where appropriate. 

3. 	 The residual spray operations should be conducted with greater flexi

bility both in timing and in length of cycle in order to get the sprq' 

on the walls immediately prior to the peak build-up of vectors leading 

to the peak transmission season. This flexibility should extend to 

the Sectors and even to groups of localities if there are demonstrable 

differences in the build-up of vectors and the consequent peak trans

mission from area to area. 

4. 	Field trials of all available supplementary attack 2easures should be 

carried out in the problem areas to determine their usefulness under 

Haitian conditions.
 

5. 	 The use of mop-up spray teams should be considered as a means of ex

tending protection to new houses and houses missed in the regular cycle. 

6. 	 In those areas of proven vector resistant to DDT and/or where timely 

total coverage spraying has failed to reduce malaria, alternative 

insecticides should be used. BD (BCH), Malathion, OKS-33 or Landrin 

may be used. 
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1. Special .tudie. should be continued and expanded in order to detuw1lae

the precise reHODS tor pers1etent tl'anw1U1cm. A. short term COD

sultot should be _de an.i1able to 88.at in such .tudi.a.

2. Reaidual apraJ treatment of the houeea will continuo to be the priaar1

method of attack, supplemented b1 aelectiYe llUa drug trea1:llleDt, lar

viciding, apace spr81ing b1 tlLVand source reduction vhere appropriate.

3. The reaidual apr&1 operatiol18 should be conducted with greater nezi

bUit)' both in t1m1Dg and in leDgth of C7cle in order to get the apr.

on the walla iDlDediatel;r prior to the peak bulld-up of vectors J.ead1Dg

to the peak traDL'llll1ssion 88asan. Thi.e tlexi.b:Uit;r should extend to

the Sectora and even to grtNps of localit iea if there are detllODStrable

difterences 111 the build-up of vectors and the consequent peak traD8

mission frOll lIrea to area.

4. Field trials of all available suppl..ntlll7 attack ~eaaures should be

carried out in the probl_ areas to deteNine tbeir usetulDeslI under

Haitian conditions.

5. The use of mop-up spra)' teus should be cODllldered as a mellDll of ez

tending protection to new house. and hOllSea mieeed in the regular cycle.

6. In those areas of proven Yector resistant to DI7.f and/or where t:lllely

total coverage spraJiDg 'baa taUed to reduce lIIIlar1a, alterDative

inaeeticide. should be used. E (BeB), Malathion, <118-" or Lcndr1n

1IIl1 be used.
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7. 	 A plan should be prepared to provide for essive reduction of
 

sping as areas met the criteria for onoidatiom.criteria
The 

aepo Ro Comittee elaria should 

be used for establishment of the active surveillance system, with 

drawal of spraying, and application of remedial neasures. The mini

mu. sit* unit (population and area or political sub-division) to be 

considered for consolidation should be determined by MM on the basis 

of epidemiological analysi, physiography and practicality. 

laid 	don .In of th krt on 

8. 	 The evaluator or House Visitors should be considered as future Basic
 

Health Wr;ers and should have suitable qualifications. Their train

ing 	from the beginning should also reflect this. Since vital eta

tistics is also of considerable value to the MalarJa Progran, it should 

be included as a part of tUoir duties from the beginnin. 

9. 	The tabulati3n of cases based on the date of slide acquisition should 

continue to be kept up to 4ate and should be used for planning of field 

operations. 

10. 	 Even greater efforts should be made to speed up delivery of slides to 

the laboratory in order to identify areas of rapidly changing trans

mission. 

11. 	A monitoring system saould be established to make sure that in the
 

routine house visits slides are taken from actual or recent fever cases.
 

12. 	The overall value of active case detection in areas of high incidence 

in problem areas is doubtful. 

It-is recoimended that a system of Salariometric surveys in Indicator
 

Districts.e developed to keep track of dazges in the malaria situa

tion 	in the Indicator Districts. 
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? A plu ab0ll14 be prePllNd to praricle for prosrlu1.e reno1:iaa of- ~ II'. ..,.

sPft11Dl ,.. anu "It till criteria tor 0,."0' i4atiD. !he criteria
;,'. . - :'. .'. . ~. . .

l~~,>d~~1J,l,:1eporta ot the, WI!) .llpert ee-1ttee CD M81ar1a Mould
_!.- ",",'.~_\i .. t·~.-, l~·:~. ,'._. .....

be ~~.t.~ establ.:l8baeDt ot tile, aotiYe 1I1II'T.~oe878-. with-

draw.l of spraJ1Dg. and application of reMdial uuures. !'he mW-
I ., .• -;0," ':"~

~ lIiH UDit (population aDd area' or political sub-diT:l.aion) to be

couiderld for ccmao1idatiOD should be determiDed b7 SlfIM on the buia

8. The evaluatore or Bouse V1ait01'8 Mould be cCID8idered as future Basic

Health Worl:.lra and should haYI nitable qualifioatiou. '!'heir train-
" ,

1Dg frOll the be~DDiag shauld alao retlect this. Since rltal sta

tistics 18 alao of couidlrable value to the Mal.u1.a Progna, it lIhould

be inCluded"u 'a part of tkeir datiH troll the begiJlJliDg•
. ". '. ..' ~--

••"..... # .r • ......

9. The tabulati~n of caHli baaed on the date of elide acquisition should
•.•• t ,.

continue to be kept up to aate and lIIaould 'be used tor p18Daizag of filld

operatiou.

10. Even greater efforts should be madl to speed up de11vI!'1 of slide. to

tbe laborator;y in order to ideat1f1 &reae of rapid11 chaDgiDg trau-

mission.
:.,:. :. ··J.t T.' ': ':,". ',~ .

11. A ,lIoni,toriDg BJl!!It.. ahouldbe est&bl1ahed to lIIIke sure that in the
:.. -. -.- . ,~.. ,'... . .

routine house visits slides are taken freD actual or recent fever cases•
.;.. ",'

12. The overall val~e of actiYe cue detlction in areas of high incidence

It:ie 'r.c~endld that a 818tem ofaalaria.etrlc aurvl,. in Indicator

DiatricbJ"be developed to kllp track of cbaDps ill the II&1aria situa

tiOD iD the IDdloator Di8tr1ota.
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It is further recomended that active awe detection should be can

centrated In areas of low t misie where it will facilitate 

epidemiological investigation of cases and serve the useful purpose 

of finding and treating cases and implementing remedial measures. 

13. 	 It is recmmended that tledate steps should be taken to obtain 

support for a study of the feasibility of draining the lakes in the 

Petit-Goeve/Miragolne area. The study should include agricultural 

and sociological imlicaticns an well as engineering aspects and 

costs. 

14. 	 It is recommended that the LV apace sprayizg trial be carried out 

in the Petit-GolveA/iragone area. 

15. 	 It is recommended that drugs should be used as complementary measures 

of attack for presumptive treatment, radical cure and mass drug dia

tribution to eliminate active isolated foci. In this respect the 

use of 4-minoquinolines is recomeended. 

16. 	 It is recomended that arrangements be made that the high level field 

personnel will be stable and not liable to cyclical dismissal. This 

is of paramount importance in order to maintain their interest in the 

program and their efficiency. 

17. 	 In consideration of the fact that the Hemorand u of Understanding was 

executed in 1963 and in view of the changing requirements of the pro

gram it is recommended that the Kemorandu of Understanding be renego

tiated in order to make it consistent with the present realities of the 

situation.
 

- »-

It 18 turtb.r NO' ad. that -ati... aue c1etoot1cm ahoII1d be CCIIl

Gentftted iD arN8 of low u.-s-ioa mve it will taoUltat•

• p1dea1olOl1oal iDftlltipt10D of auea aDd ..... the ueeM. JNJ"POH

of f1DdiDg aacI tNatiDI cues ad 1IIpl_lltiDs nMd1al MU1D'ea.

13. It 1a rec..uded that ~d1ate ate.- aho1l1d be tUn to obtain

support for a atud1 of the f ...1bUit7 of .1"1ns the lak.s in the

Petlt-Gol..e/M1ragolne UR. !he atud7 ahcnild 1Dclwle agricultural

and sociological 1IIplicaticma all well .. ezag1Deer1Dg aspects and

costs.

14. It is rece-eDded that the tlLV apace spr&11J18 tr1al be carri.d out

... J'U",_~~__
in the Petit-GoaYe,~area.

15. It 1s rec""ended that drugs should be Wled as cClllp18lllentary aeasurea

of attack for pres1DptiYe treataent. radical cure aDd IIIU!IB drug dis

tribution to e11llliDate actiYe isolated foci. In this respect the

use of '+-8aiDoquiDoUus 18 rec..eDded.

16. It is recommended that arrangements be ..de that the high level field

personnel w1ll be stable and not liable to C7clical diaa1asal. This

is of paraount :lJIportance in order to aaintain their interest 1n the

program and their etf1cienC1.

17. In consideratian of the fact that the "-oraD_ of Underatalldillg was

executed in 1963 and in View of the cb-ng:;JDg requireMnta of the pro

gram it is rece-eDded that the Memorucha of lJDderataDdiDg be reaego

t1ated in order to make it cGDSiatent v1th the present realit1es or the

sUuat1on.



18. 	 It is reomaended that the Government of Haiti review its present 

and future Xtermal technical adviso needs and give serious con

sideration to recruiting and training national professional person

nel to provide for future needs and reduce dependence on external 

advisory assistance. 

19. 	 A three year plan of operations should be prepared by SN based 

on the recommendations proposed by the Evaluation Team. The plan 

should include detailed annual budget and plan of action for each 

of the three years. 

20. 	 It is recommended that the Government of Haiti give due considera

tion to paragraph 7.2.6.2 of the Strategy Review Coittee Report
 

in order to accelerate the establishment of the study groups for the
 

formation of a basic health infrastructure for the integration of the
 

campaign with the health service system at the appropriate time.
 

The first step could be the formation of a multi-diaciplinary group
 

to take an inventory of available resources and prepare the basic
 

data required for the planning of the proposed in rastructure.
 

21. 	 It is considered essential that the Government of Haiti and the
 

operating agencies study the rossibility of securing MEP financing
 

on bases which permit;
 

a) 	Adequate programming and regular execution of
 

activities, with sufficient resources and timely
 

delivery of funds.
 

b) 	Adaptation of the b'idget to annual KEP activities, 

in 	order to ensure anticipated programming of work
 

plans. 

-,..-
18. It'1II NO" ad.4 that the Gcwe.eDt of Bait1 reYiew ita PN_Dt

aDd future eml'Ul teobDioal adri.aor;r ..4. aDd 81•• HriOU COD

1114erat1aa 'to recnait1Dl aDd trainiDg DIltioaal prof....ioDal per..

ul to prcw1de for tuture Deeds aDd re4u08 4epeDdence OD .xteraal

ad"'11101"1 ullilltance.

19. A three ;year plan of operat1ou should be prepared by SHDI balled

on the recClIIIIDendatioms proposed b1 the BYaluation Team. \'he plan

should include deta1led annual budget aDd plan of action for each

of the three years.

a:>. It is recOllllllended that the GoyerDlllent of Baiti give due considera

tion to paragraph 7.2.6.2 of the Strategy Re",iev CClIIIIIIittee Report

in order to accelerate the establ1ahment of the stUdy groups for the

formation of a ksBic health infrastructure for the integration of the

campaign with the health service system at the appropriate time.

The firllt step could be the f01"ll&tion of a aulti-di8ciplinary group

to take an inventory of a",ailable rellOU1"ces and prepare the boic

data required for the plan n1ng of the proposed in raatructure.

21. It is considered essential that the GoyerDllent of Haiti and the

operating agencies stud: the !'08sibUit, of eec:uring KEF financing

on bases which persnit.

a) Adequate programmjng and regular execution of

activitiell, with lIufficient rellources and timely

delivery of funds.

b) Adaptation of the lruSset to annual HIP acti"'itiell,

in order to ensure uticipated pro~iDI of work

plaDll.



22. 	 Regrouping of the 9 preant central 016tatve sections into 

the following ones: 

1. Accounting 

2. Personnel 

3. General Services 

4. Transports 

5. Audit 

This reorganization should result in better direct control and less 

expenses. 

23. 	 Define by MEP activity all general expenses mentioned, in view 

of establishing the real cost, by type of activity, and coordinate 

this information with the rate of output by the technical sections. 

24. 	 Updating of existing material and equipment levels for Zones and 

Sectors, to adapt supply to present work plan and speeding re-supply. 

25. 	 Retention of experienced field personnel during periods in whioh 

for financial reasons field employees are laid off. 

22. RePOOUP1ll8 of tile 9 preHllt aatNl ddD:t.tnt1ye .ct1QD11 :lDto

the fo11ow.t.Dc OM.:

1. AcocnmtiDg

2. Peraozme1

,. General &emcee

4. Trauparta

5. A~dit

This reorgauization should result in better direct control and 1ee8

expenses.

2}. Define by HEP activity all general expenses mentioned. in view

of establish'Jng the real cost, by t1J)8 of activit,.. and coordinate

this information with the rate of output by the technical secticma.

24. Updating of existing material and equiJllllent levels for Zones and

Sectors, to adapt supply to present vork plan and epeeding re-supply.

25. Retention of experienced field peraODlUtl during periods in vhi~

for financial reaeons field el!lplo18es are laid off.
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TABIE III 

POPULATION DISTRIBUTION BY GROUP OF OCAIrTIES 

1968 FEtimate (1) 

POPULATION
GROUPS OF LOCALITIES NUME 

(No. of Inhabitants) OF
 

LOCALITIES (InThousands) %
 

100,000 + 340 7.3 

25,000 - 99,999 5 233 5.0 

10,000 - 24,999 6 101 2.2 

5,000 - 9,999 31 239 5.1
 

1,000 - 4,999 95 399 8.5 

500 - 999 88 
 68 1.5
 

Less than 500 165 64 1.4
 

Dispersed population - 3,226 69.0
 

TOTAL 391 4,670 100.0
 

(i) Source: Haiti Institute of Statistics
 

fABLE III

POPULATION DISDlIBUTION BY GROUP OF :r.OCALn'IES

1968 Estimate (1)

NUMBER POPULATION
GROUPS OF IOOALITIES
(No. of Inhabitants) OF HUMBERIDCALI'.rIIS (In 1housandEi) ;'I

100,000 + 1 340 7.3

25,000 - 99,999 5 233 5.0

10,000 - 24,999 6 101 2.2

5,000 - 9,999 31 239 5.1

1,000 - 4,999 95 399 8.5

500 - 999 88 68 1.5

Less than 500 165 64 1.4

Dispersed population - 3,226 69.0

TOTAL 391 4,670 100.0

(1) Source: Haiti Institute of Statistics



ANNXX No. 

TAL No., 7 

GENEAL MORTALITY AND SPECIFIC KORTALIV RATE
 

1970 (1) 

MORTALITY CATEGORIES POPULATION D EASED RATE 

General 

Maternal 

- 28 days 

- 1 year 

1 - 4 years 

- 5 years 

4,867,190 

(2) 

(2) 

181,448 ( 4 ) 

638,676(6) 

820,124(6) 

82,450 

(2) 

(2) 

26,585 

21,090 

47,670 

16.94(3) 

(2) 

(2) 

146.51(5 ) 

33.02 ( 7 ) 

58.13 (7 ) 

(I) Source: Haiti Institute of Statistics 

(2) Data not available 

(3) Per 1,000 population 

(4) Number of live births 

(,5) Per 1,000 live births 

(6) Population by age groups 

7) Specific rate by age groups 

GmERAL MORTALITY AND spmIFIC MORTALIT:r RATES

1970 (1)

MORTALITY CATmoRIES POPULATIOO D~EASED RATE

General 4,867,190 82,450 16.94 <:~)

Maternal (2) (2) (2 )

- 28 days (2) (2) (2 )

- 1 year 181,448(4) 26,585 146.51 (5)

1 - 4 years 638,676(6) 21,090 33.02(7 )

- 5 years 820,124(6) 47,670 58.13(7)

(1) Source: Haiti Institute of Statistics

(2 ) tats not available

(3 ) Per 1,000 population

(4) Number of live births

',5) Per 1,000 live births

<6 ) Population by age groups

;7 ) Zpecific rate by age groups
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ANNEX No. 

TABLE No. 4 

ECONOMICALLY ACTIVE POPULATION BY PRODUCT AND SEVICES SECTOR 

1968 (1) 

POPULATION 

SECTORS 

(Thousands) 

Primary (2) 1,461.7 85.4 

Secondary (3) 96.4 5.6 

Tertiary (4) 185.0 8.7 

TOTAL 1,747.2 100.0
 

(1) Source: Haiti Institute of Statistics 

(2) Agriculture and animal husbandry, mines and 

quarries, and other branches.
 

(3) Manufacturers and other branches.
 

(4) Industrial 

TABLE Ho, 4

R:ONOMICALLY ACTIVE POPULATION BY PRODUCT AND S~VICES SR:TOR
1968 (1)

POPULATION
SR:TORS

NUMBm %(Thousands)

Primary (2) 1,1+61.7 85.4
Secondary (3) 96.4 5.6
Tertiary (4) 185.0 8.7

TOTAL 1,747.2 100.0

(1) Source: Haiti Institute of Statistics

(2) Agriculture and animal husbandry, mines and
quarries, and other branches.

(3) Manufacturers and other branches.

(4) Industrial

ANNEX No. ;,
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TABLE No. 5 

NATIONAL GROSS PRODUCT PER HABITANT, DURING THE PERIOD 

1966 - 1970 ( 

Pop. Equiv. of Gross National Prod uct 

Dlars DollarsUS $ in Courdes 

(Thous.) Gourdes (Thousands) (Thoudsands) er habit. 

1966 L.490.o 155 1.682.100 336.420 74.93
 

1967 4.580.9 125 1.705.2O 341.040 74.44
 

1968 4.674.1 125 1.727.400 345.480 73.91
 

1969 4.769.5 125 1.767.130 353.426 74.10
 

1970 4.86o.o 125 1.770.585 354.117 74.20
 

(1) :;ource: Quadriennial Projections 1972-1975 (July 11971) 

(U) .;ale price. 

TABLE No.5

NATIONAL GROSS PRODUCT PER HABITANT, DURItl; THE PERIOD

1966 - 1970 (1)

ANNEX No.

Pop. Equiv. of Gross National Procuct
US S in Courdes .uo~lars DollarsyEfill

(Thous.) (Thousands) (Thoudsands)Gourdes per habit.

1966 L..490.0 155 1.682.100 336.420 74.93
1967 4.580.9 125 1.705.200 341.040 74.44

1968 4.674.1 125 1.7Z7.400 345.480 73.91

1969 4.769.5 125 1.767.130 353.426 74.10

1970 4.860.0 125 1.770.585 354.117 74.20

(J.) ::iource: Quadriennial Projections 1972-1975 (.July lC;71)

(Z,) :inle price.

http:1.705.2O


ANNEX No. 7 

TAmIE No. 6 

STRUCTURE OF THE NATIONAL GROSS PRODUCT BY 

PRODUCTION AND SERVICES SECTORS 

1969 
(l ) 

SECTORS $ 
(T

Internal Gross Product 

Gourdes Dollars Pe
housands ) (Thousands) 

rcentage 

PRIMARY: 882.700 176.540 52.0 

Agriculture and 
Animal Husbandry 

Mines and quarries 

848.500 

34.200 

169.700 

6.840 

S.CONDARY: 221.400 44.280 13.0 

Manufacturers 168.300 33.660 

Other branches 53.100 10.620 

TS2CIARY: 592.1 118.420 0 

TOTAL 1.696.200 339.240 100.0 

(1) Source: Haiti Institute of Statistics.
 

TABLE No.6

STRUCTURE OF THE NATIO.NAL GROSS PRODOOT BY

PRODUCTION AND SERVICES S!X:TORS

ANNEX No. ?

Internal Gross Product
S~TORS S Gourdes Dollars Percentage

(Thousands ) (Thousands)

PRIMARY: 882.700 176.540 52.0

Agriculture and
Animal Husbandry 848.500 169.'100

P.ines and quarries 34.a>o 6.840

S;:;CONDARY: 221.400 44.280 ll:..Q.

V-anufacturers 168.300 33.660
Other branches 53.100 10.620

1'S"hCIARY: 592.100 n8.4a1 ~r;.o

TO'rAI. 1.696.200 339.240 100.0

(1) Source: Haiti Institute of Statistics.
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ANhhE No. 11 
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AIN= No. 1 

TABLE InI 

CASES OF MALAR1IA-MAITI 

1967 - 1971 

67 1,220,347 931 - Zone I 

1,343,242 3,303 - Zone II 

883.549 7 - Zone III 

Pop. 3,447,138 Cases 4,968 

6. 1,186,646 1,057 

1,361,812 1,289 

1,016,475 225 

Pop. 3,564,933 Cases 2,571 

69 1,161,747 928 

1,327,831 3,006 

984,417 1.071 

Poo. 3,47:,995 Cases 5,005 

7': 1,208,217 2,418 

1,381,376 3,644 

1.023.791 4.599 
PoT. 3,613,384 Cases 10,661 

71 1,286,800 1,967 

1,483,964 4,483 

31.42.97 4,827 

POD. 3,813,737 11,347 

TABLE In

CASES or MALARIA-HAITI

1967 - 1971

ADJ:X No. l'

67 1,220,347 931 - Zone I

1,343,242 3,303 - Zone n
883,549 734 - Zone III

Pop. 3,447,138 Cases 4,968

6) 1,186,646 1,057
1,361,812 1,289
1.016,475 22tj

rep. 3,564,933 Cases 2,571

6? 1,161,747 928
1,327,831 3,006

984,417 1,071

Pop. 3,47;,995 Cases 5,005

7': 1, a:>8 , 2l.7 2,418

1,381,376 3,644

1,023,72J, 4,599
L 3,613,384 Cases 10,661.op.

71 1,286,800 1,967
1,483,964 4,483
1.042.973 4.897

Pop. 3,813,737 11,347
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TABLE IV
 

RURAL SETORS OF HAITI W17H 

PARASITIC ==RAG ER AN 25 

1971 

RURAL SECTORS 


1. 1& Coma 

2. ID&f 

3. Citerne RPmy 


4. Dos d'Ane 


5. Rav. Normande 


6. 1Q Plain 


7. 20 Plain 


8. Trou Chouchou 


9. Gerard 


10. Flamand 


11. la Colline 

12. Guirand 


13. Chalon 


14. Belle Riviera 


15. Pemerle 


16. Sill~gues 


17. Champy 

18. Cholette 


19. Tiby 


TOTAL 


CASES 


486 


72 

218 


52 

195 


665 


484 


348 


235 


178 


640 


156 


1,035 


190 


258 


258 


57 


70 


208 


6,o53 


PARASITIC 

POPULATION D(DEC 

16,534 27/1000 

2,370 30 

1,199 102 

1,944 27 

4,920 40 

13,288 50 

9,708 50 

6,305 55 

6,176 46 

5,318 34 

12,758 168 

5,188 69 

8,569 120 

7,326 26 

8,541 31 

5,565 46 

1,568 36 

2,352 29 

6,560 32 

126,189 40/1000 

TABLE IV

BUlAL SlCmRS or HAITI VIm

PARASITIC IJt])U GUAm DWf 2S

1971

PARASITIC
RURAL SIX:1'ORS CASES JlOPIJLA1'IOB IHDEIC

1. Ia CClID8. 486 16,534 ~/10CJ0

2. Dame 72- 2.3'70 30

,. C1terne Rimy 218 1.199 102

4. Dos d' Ane 52 1,944 ~

5. Rav. Normande 195 4,920 40

6. 10 Plain 665 13.288 50

7. 20 Plain 484 9,708 50

8. Trou Chouchou 348 6.305 55

9. Gerard 235 6,176 46

10. namand 178 5,318 34

11. la CoUine 640 12.758 168

12. Ouirand 156 5.188 69

13. Chalon 1,035 8.569 120

14. Belle Riviera 190 7.326 26

15. Pemer1e 2,58 8,541 31

16. Silli~gue6 258 5,565 46

17. Champy 57 1.568 36

18. Cholette 70 2,352 29

19. Tiby 208 6,560 32

'ro'l'AL 6,053 126 ,189 40/1000



ANU NO 21
 

TABLE V
 

DISTRIBUTION OF CASES IN SEMUIMS OF TOTAL POPULATION 

OF TOTAL CUMULATIVE %OF 
POPULATION TOTAL CASES 

3.45 53.5 

6.6 71.3 

11.7 85.4 

36.5 99.7 

TABLE V

DIS'DllBU'l'ICIi or CASD IN S!XJMJM'S OJ' m'l'AL POPULATICIf

_ OF '1'O'1'AL CUMULATIVE • OF
POPULA'l'ION '1'O'1'AL CASES

3.45 53.5

6.6 71.3

11.7 85.4

36.5 99.7
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SaM No. 23 
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PETITE RIVIERE DE NIPIPES-19TI (Pop,15,500) 
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GERARD, GRAND GOAVE- 1971 (Pop.,6,200) 

, DDT 
h- I , :Spraying 

70 

60 

50 -By date of slide collection 
050 

-40 
0 

0 30

10 

0 F M A MJ J A S 0ON D 
Months 

GERARD, GRAND GOAV.E-1971 (Pop•.6,200)

1----......1

By date of slide col,ection

o..._ .............- ....~...._ ...................~

co
: 50
c
u.,
>
::: 40
CIt
o
Co..
o 30
~.,

J:J
E
:::I

Z 20



AM= No. Z7 
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BIOASSAY TEST (WHO METHDOLOGY) ANNEX No. 28 

DDT: 2 gms./m 2 "Different Howes" 10 A. &kUa per cone 

ZONE: II Comunity: Petit-Goave - RURAL SBCTION: 1st. Plaine - WOCALITY: SOUCE PINAUD 

_TNo. of _ _ _ AT WHICH CONES ARE, PAED ON WALLS_ 
TEST 1 FOOT 3 FE 6 FE 11 FOOT PIoT. Control REDRKSjafterDATE - - - - - - - --

spray. Up. Dtad %Dead &p. Dr-ad %Dad Exp. ad %Dead &p. D %Dea Z= Do MpI 

5-9-68 13 38 38 100. 30 30 100. 30 30 100. - -- 15 1 7. T. Rs. (s) 

11-10-68 49 30 30 100. 30 30 100. 30 29 97. 10 10 100. 2 1 5. 

13-11-68 82 30 27 90. 30 29 97. 30 30 100. 10 9 90. a 4 a).
 

12-12-68 il 30 29 97. 30 30 100.30 26 
 87. 1o lO oo. a 1 5. 

13- 2-69 31 30 30 100. 30 30 100. 30 30 100. 10 10 100. 2D 1 5. 

23-5-69 132 30 3 43. 30 15 50. 30 15 50. 10 6 60. a 0 0. 

19- 6-69 159 30 6 20. 30 12 40. 30 8 27.io 2 20. a 0 0. 

23- 7-69 193 30 6 a0. 30 4 13. 30 3 10. 10 1 10 20 0 0. 

20-8-69 2a 30 1 3. 29 3 10. 30 2 10. 10 1 10 2 0 0. 

3-10-69 265 30 4 16. 29 4 14. 301o 33. 10 4 40 10 o 0 

n a - - - - - - J -- -- a 

BIOASSAY TEST (WHO tmrHOOOLOOY) AIOfU Jlo. 28

10 A. alb'MPUI per coneDI1r: 2 gma./m2

ZONE: II

"Different Houses"

CClallU.Dity: Petit-G08.ve RURAL SIDTION: 1st. Plaine LOCALITY: SOURCB PIllAUD

,

No. of HEIGHT AT WICR CONES ARE PLACED ON VALLS
TEST days 1 FOOT 3 Fm:r 6 FEm 1 J'OO'l' PBO't. Control JUJlARISafterDATE

Exp. o,ad ~~ad ~l'. I:\l?ad :'D3ad ~. Pead ~1Jead ibtp. ,- ''''Dea hi! n-J ~.spray.

S- 9-68 13 38 38 100. 30 30 100. 30 30 100. - - - 15 1 1. T. Res. (8)

11-10-68 49 30 30 100. 30 30 100. 30 29 91. 10 10 100. a> 1 5.

13-11-68 82 30 Zl 90. 30 29 91. 30 30 100. 10 9 90. a> 4 CD.

12-12-68 III 30 29 91. 30 30 100. 30 26 87. 10 10 100. a;) 1 5.

13- 2-69 31 30 30 100. 30 30 100. 30 30 100. 10 10 100. CO 1 5.

23- 5-69 132 ~ 13 43. 30 15 50. 30 15 50. 10 6 60. a> 0 o.

19- 6-69 159 30 6 iD. 30 12 lto. 30 8 v. 10 2 CD. aJ 0 o.

23- 7-69 193 30 6 CD. 30 It 13. 30 3 10. 10 1 10 CO 0 o.
~ 8-69 221. 30 1 ,. 29 3 10. 30 2 10. 10 1 10 aJ 0 O.

}-10-69 265 30 4 16. 29 4 14. 30 10 33. 10 4 Ito 10 0 0
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