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REPORT ON THE STATUS OF MALARIA ERADICATION IN THE AMERICAS

XVII REPORT

Introduction

The Director of the Pan American Sanitary Bureau has the honor to present to the
XVII Pan American Sanitary Conference the XVIII Report on the Status of Malaria Eradication in
the Americas.

A coordinated campaign for the eradication of malaria from the Hemisphere was pro-
posed by the XIV Pan American Sanitary Conference held in Santiago, Chile in 1954 and this concept
was accepted as a world-wide objective in 1955 by the Eight World Health Assembly in Mexico City,
Mexico. The application of attack measures using residual house spraying with insecticides was
launched between 1956-1959 in all countries in the Americas where malaria had been a problem.
While beneficial resulis have been achieved in all countries, progress of work to attain eradication
has been variable. In some countries, malaria eradication has been achieved, but malaria trans-
mission continues to occur in parts, or in all of others. To solve various administrative, oper-
ational and technical problems that had affected normal progress in some programs, the Second
Meeting of the PAHO Advisory Committee on Malaria Eradication was held in Washington, D. C.
during 3 to 5 March 1969. A careful analysis of every aspect of malaria eradication was made to
seek new avenues for study and action not only in the field of malaria eradication, but also to deter-

mine its role as an integral part of the health sector and in the overall national economic develop-
ment plan.

The delay in the achievement of the final objective in some countries in the Americas,
as well as in other parts of the world, was also reflected in the deliberations and actions by the
World Health Assembly in their 20th and 21st Meetings. Needs for re-examination of the global
strategy of malaria eradication were stressed and the Director-General of WHO was requested to
study how best to carry out such procedures. At the 22nd World Health Assembly which was held
in Boston, Massachusetts, U.S. A., in July 1969, the Director-General of WHO presented a report
on "Re~-examination of the Global Strategy of Malaria Eradication' basedon results of studies carried
out in previous years in some countries in this Hemisphere, as well as in those of other parts of the
world. Subsequently, the Assembly adopted a resolution:'.,, thatthe Governmentsof the countries
with programs under way revise them in cooperation with the Organization and the other assisting
agencies with a view to adapt them to a strategy calculated to give optimum results...'" The pro-
posed new strategy is searching for practical means to assist countries in more precisely designing
a plan of action in accordance with their specific epidemiological, economic, social and healthorga-
nizational characteristics.

The resolution, indeed, made the year of 1969 very significant in that it reaffirmed the
objective of global malaria eradication and proposed concepts for the development of the strategy
for the future.

The status of Malaria Eradication in the Americas is presented in four chapters. The
first contains information on the general status of the program and country-by-country summaries
of progress. The second describes special technical problems which have arisen and the measures
being applied in the various programs to combat them. The third summarizes research currently
in progress aimed at finding new or improved methods of overcoming technical problems and im-
proving the effectiveness of the basic operations of malaria eradication programs. The fourth refers
to international and bilateral assistance and cooperation provided to the programs.

Data presented are taken from answers to an annual questionnaire received from each
country and from periodic statistical reports submitted to the Pan American Sanitary Bureau by

most of theprograms. The above is supplemented by data from special technical reports of
research projects.
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I. STATUS OF MALARIA ERADICATION PROGRAMS

A. General Picture

Of the 491, 483, 000 inhabitants that constitute the population of the Americas,176,325,000
(36%) live in the originally malarious areas distributed among 34 political units (23 countries and 11
territories). Of the latter population, 119,744, 000 (67.9%) reside in the areas in consolidation and
maintenance phases, leaving 56, 375, 000 persons (32.0%) in the areas in attack phase located among
21 political units (in partor in the whole of 18 countries and 3 territories)as of the end of December
1969. Because of certain problems related to civil unrest, a small area in South America with
206, 000 persons (0. 1%) continues to have no protection from malaria infection.

Of the 176, 325, 000 inhabitants living in the originally malarious areas, 58,603,000 reside
in countries where malaria eradication had been achieved with or without specific efforts prior to
the initiation of the coordinated malaria eradication campaign in 1957, (Countries or territories
where malaria eradication had been achieved before 1957 include Chile, United States of America,
Puerto Rico, Virgin Islands USA, and Martinique)., Thus, of the 117,722, 000 now living in countries
where active malaria eradication programs have been undertaken, some 52 per cent live in areas

where transmission has been interrupted and virtually all of the remainder received some degree
of protection.

Maps 1 and 2 show the geographical extension according to the different phases of the
program as of December 1968 and 1969. Table 1 depicts the population and area by phase in the
countries with active malaria eradication programs after 1957. As can be seen in Table 1, there
was a reduction in the originally malarious area in 1969 in comparison with that in 1968, and also a
slight decrease in extent of areas in consolidation and maintenance phases. The over-all reduction
in the originally malarious areasis dueto the withdrawal of Barbados from the malarious area upon
the claim of the Government and changes in Brazil, Cuba, Honduras and French Guiana resulting
from a reappraisal of the extent of the originally malarious area. Thus, therehas been a reclassifi~
cation of some areas previously classified as in maintenance phase to non-malarious areas .On
the other hand, there was a net gain of 0. 4 per cent in the population figures for the areas in con-
solidation and maintenance phases in 1969 in relation to 1968.

Table 1

COMPARISON OF 1968 AND 1969 POPULATION AND AREA BY PHASE
IN COUNTRIES WITH PROGRAMS ACTIVE AFTER 1957

1968 1969
Phase
Total % Total %
A. Population in thousands:
1. Maintenance phase ......coveeveencncias 14 059 12.1 14154 12.0
2. Consolidation phase .....ceevvvevecncnes 45812 39.4 46987 39.9
3. Attack phase ...civveeeecivenrneonnnens . 56234 48. 3 56 375 41.9
4. Preparatory phase or not yet started 217 0.2 206 0.2
Total.ureinrenenenoans oo 116 322 100.0 117722 100.0

B. Area in Km?:

1. Maintenance phase .....cocouene beeeeens 720832 5.4 720 392 5.4
2. Consolidation phase ....ceeeevevesecsonas 2112056 15. 9 1876563 14.1
3. AttacK phaSe v ccvecretceannaarcannacnans 10444843 78.4 | 10667988 80.3
4. Preparatory phase or not yet started ..... 47000 0.3 24 626 0.2

Total cvevverncvenenransns 13324731 100.0 | 13289569 100.0
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phase and year since the initiation of the coordinated campaign.
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Table 2 shows the evolution of the malaria eradication programs in the Americas by

The population living in the areas

in consolidation and maintenance phases increased by 1.5 million in 1969 as compared to 1968.

EVOLUTION OF MALARIA ERADICATION IN THE

Table 2

AMERICAS, BY PHASE 1958-1969
(Population in thousands)

Originally malarious areas
Year Maint. Consolid. Attack 011‘3 Il‘)i%gxl');lrisremt Total pogﬁia:.at]i‘on
phase phase phase yet started
1958 52866 1996 46196 34351 135 409 387276
1959 52 856 9349 56 292 27 423 145 920 394 606
1960 54 363 10101 53 400 25722 143586 400500
1961 56979 17879 39021 33413 147292 416 008
1962 59299 30424 49276 141743 153742 427919
1963 56 546 33901 31910 29 664 152 021 434 950
1964 57414 32277 34426 34525 158 642 447 666
1965 60975 34731 385175 12108 146 389 455 527
1966 69760 36128 43 369 17212 166 469 463 649
1967 70720 41581 44766 12834 169 901 4'74 868
1968 72 441 45812 56234 217 174704 484 664
1969 72757 46 987 56 375 206 176 325 491483

Table 3 summarizes the present status of eradication in all countries and territories
included in the originally malarious areas, in relation to past achievements and future prospects of
eradicating malaria under existing conditions.

Considering the Continent by its regions, North America is entirely in the maintenance
phase. Upon the request of the Government of the United States of America, however, PAHO with
collaboration of CDC/USPHS prepared a report which is to be presented to the next Meeting of the
Expert Committee on Malaria (Oct. 1970) for certification of the United States, Puerto Rico and
the Virgin Islands as having achieved malaria eradication before 1957. The registration of these
areas, having a population of 67,598,000, will make a total of 11 political units in this Hemisphere
(4 countries and 7 territores) in which malaria eradication is certified by PAHO/WHO.

Middle America consists of Mexico, Panama and the countries of the Caribbean and
Central America. In Central America, all five countries continued in 1969 their second year
program of a coordinate 3-year plan. There was a further reduction in malaria incidence in Costa
Rica and El Salvador, but an increase was observed in Honduras and Nicaragua. Guatemala main-
tained its 1968 status. British Honduras was approaching the end point of malaria {fransmission,
while Mexico showed slight deterioration. Panama initiated its 3-year plan in July 1969. In the
Caribbean area, malaria transmission continued only in Haiti and in an adjacent areain Dominican
Republic. In the other countries and territories of Middle America, malaria free status was main-
tained satisfactorily.
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In South America, Argentina, Guyana, and Paraguay made considerable progress during
the year, and show good prospect of achieving malaria eradication within a short period of time.
In Brazil and Surinam, a marked reduction of malaria incidence was observed in 1969, while the
rest of the countries showed a slight increase in the number of malaria cases. The present status
of malaria eradication by the three regionsis showed in Graph 1by phase and by region in terms of
population.

B. Current Extent of the Problem

Table 4 gives the global information on number of slides examined and number of ma-
laria cases found since 1958. The increase in number of cases in 1969 over 1968 is primarily due
to problems in Ecuador, Colombia, Honduras, and Mexico as described elsewhere.

Table 4

SUMMARY OF CASE DETECTION IN THE AMERICAS, 1958-1969

Year Number qf slides Number of _sl.ides Per_c.ent
examined found positive positive
1958 1716103 56705 3.3
1959 2749117 75612 2.8
1960 3955149 79998 2.0
1961 5 341 004 99539 1.9
1962 7221 367 177 089 2.4
1963 7903156 227026 2.9
1964 8156290 254572 3.1
1965 9069 950 241 462 2.7
1966 11731451 333245 2.9
1967 11 609 226 369 341 3.2
1968 12522 696 2827173 2.3
1969 12261178 323 314 2.7
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Table 5 gives the number and distribution of blood slides examined and positives de-
tected in each country by program phase. During the year, 12,161,178 blood slides were examined
and 323, 314 malaria cases found in the Americas.

In the area in maintenance phase, which involves 14 political units with 72,757,000
inhabitants, 4,113 malaria cases were reported during the year, of which 120 were autochthonous.
Of these, the United States had 80.7 per centof the total malaria cases reported, none of which was
classified as autochthonous. Venezuela had 86.7 per cent of all autochthonous cases ( Table 6).

The area in consolidation phase includes a part or all of 16 political units with a popu-
lation of 46, 987,000, In this area, 3,865, 186 blood smears were examined during the year with
21,120 positive for malaria parasites, giving an Annual Blood Examination Rate (ABER) of 8.2
per cent and an Annual Parasite Incidence (API)of 0.45per 1,000 inhabitants, respectively. However,
the API for the cases originating in the areas (autochthonous and introduced) is 0.1 per 1,000. Of
the 11,727 cases epidemiologically investigated 4,028 were autochthonous (34.3%), 129 introduced
(1. 1%) and the rest (64. 6%) imported, induced and relapses (Table 7).

In the area in attack phase, 7,544,771 blood slides were examined of which 296, 064
were found to be positive for malaria parasites, givinga slide positivity rate of 3.9per cent. The Annual
Blood Examination Rate (ABER)is 13.4per cent, and the Annual Parasite Incidence (API)5.3 per 1,000
inhabitants. In addition, there were 339, 663 blood slides examined and 2,020 cases found in non-
malarious area which are assumed to have their origin in the attack phase area. Of the malaria
cases found in the Attack and non~malarious areas, P. falciparum infections represent 26.9 per cent,
P. vivax 73.0 per cent, and P. malariae 0.1 per cent of the total (Tables 5 and 8).
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Table 8

EPIDEMIOLOGICAL EVALUATION OPERATIONS IN ATTACK PHASE AND

NON-MALARIOUS AREAS, 1969
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Slides examined

Species found

Coggﬁt};c‘;ﬁ gtﬁfr Total Positive . falci- P.vivax P. malariae
Number Percentage param S N
Argentingd .....vivveeunnn 40 027 69 0.2 - 69 -
Bolivia®) ....ivueenennn. 119625 3024 2.5 716 2308 -
Brazil ....cvieiiniennaen 1425110 56173 4.0 31035 24 989 149
Colombia ......cc00vunee 351 586 34 335 9.8 21237 13081 17
CostaRica ...eoveunennns 170730 679 0.4 - 679 -
Dominican Republic ...... 178 322 105 0.06 104 1 -
Ecuador .......ccecvuueee 256 852 44038 17.1 3849 40183 6
El Salvador ............. 858918 25299 2.9 1955 23 344 -
Guatemala ...... Gecocnas 521 336 10494 2.0 202 10291 1
(€137 1 H 47966 18 0. 04 14 4 -
Haiti cocvveennienennnnns 686 167 5005 0.7 4999 1 5
Honduras ....ccevveveen. 432895 28 318 6.5 5144 23174 -
MeXiCO .ovvvrnsecroannes 1497730 46743 3.1 46 46591 106
Nicaragua ..eeece.. 498 119 16043 3.2 2673 13370 -
Panama ..cecvevvascennes 94 596 5938 6.3 4106 1832 -
Paraguay ...ccoeesnee e 129509 10 307 8.0 1591 81716 -
=3 o 143052 2850 2.0 22 2791 37
Venezuela ..........c00. 156347 7933 5.1 1821 6046 66
British Honduras ..¢..... 10725 27 0.3 - 27 -
French Guiana .......... 680 12 1.8 T 5 -
Surinam ........c000000. 23289 671 2.9 666 4 1
Totalb) .............. 7643 639 298 081 3.9 80187 217506 388

a) November.

b) Slides examined in Cuba and Guadeloupe from their non-malarious areas are not included in this table, as

the two countries do not have area in attack phase.

They are included in Tables 6 and 7.
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There are 23 political units (19 countries and 4 territories) which haveareas in attack
and/or consolidation phase with a total population of 103,568,000, In analyzing the programs from
technical, operational, administrative and financial view points, the total population can be grouped
under 6 categories as shown in Table 9 in relation to their prospect of eradication.

Table 9

TENTATIVE CLASSIFICATION OF THE MALARIA PROGRAMS IN RELATION
TO PROSPECT OF ERADICATION, 1969

Population
Categories (in thousands)
Total %
Early eradication quite sure .........veevevveennns o 6952 6.7
Early eradication, if current progress continues ...... 42218 40.8
Some administrative and operational problems, but
making progress 1veeevecevnroaanss sebeiecstscnranne 1574 1.5
Progress dependent upon receiving funds +.oeeiiionn.. 24125 23.3
Serious administrative and operational problems ...... 14 962 14.4
Progress dependent upon financial support and new
attack measures to solve serious technical problems ... 13731 13.3
Total ...... erareeanas 103568 100.0
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In Tables 10 and 11, the status of malaria eradication in each country is presented in
terms of population and geographical extension by phase of program. In addition, the distribution
of population in the originally malarious areas is illustrated in Graph 2 by phase of program. The
progress and the present status of each malaria eradication program is briefly summarized in the
following paragraphs. The statistical data indicating the results of the main malaria eradication
activities are presented in the country tables. (Pages 35 to 119).

ARGENTINA

The malarious area in Argentina is confined to the northern part of the country and is
the southern limit in the Americas where malaria transmission occurs. The vector, A, darlingi, is
very responsive to DDT residual house spraying and malaria eradication is quite feasible with ap-
plication of classic methods of attack., In the past, insufficient financing and inadequate adminis-
trative flexibility caused a series of difficulties in obtaining a sufficient spraying coverage. In ad-
dition, there was aproblem of importationof malaria cases from Paraguay where the malaria eradi-
cation program was not initiated until the middle of 1968. However, with the improvement of fi-
nancing in the last three years and the initiation of the program in Paraguay, the malaria situation
in the area in attack phase (with 907, 000 inhabitants)has been greatly improved;the number of ma-~
laria cases having been reduced from 1,512 cases in 1967 to 418 cases in 1968 and to only 69 cases
in 1969. Of the latter, 18 were classified as relapses and 35 as imported from outside the country.
Thus, malaria transmission is being interrupted in the area in attack phase.

A problem does exist, however, in maintaining adequate malaria surveillance or vigi-
lance in the areas in consolidation (with 432,000 inhabitants) and in maintenance (with 1,468, 000 in-
habitants) phases. It has been the Government policy to integrate the surveillance or vigilance
program in the general health activities. During the year, outbreaks were observed in limited foci
of the area in consolidation phase with 136 autochthonous cases.

BOLIVIA

Considerable progress was achieved during the early stages of the program. Unfortu-
nately, budgetary limitations during the past few years necessitated a reduction in field operations
and resulted in increased transmission in both areas under attack and in consoclidation. In 1969, the
spraying cycles were incomplete. In November 1969, however, the Government declared malaria
as a public health problem of national emergency, thus, hopefully assuring adequate financing in the
future and the possible intensification of necessary field activities. Malaria eradication is feasible
if adequate funds are made available.

BRAZIL

In 1967,the Federal Government established malaria eradication as a priority program
and since then has continued its high degree of interest in the campaign. However, financial diffi-
culties in the country obliged a reduction of 11. 6 per cent of the 1969 malaria budget, and as a
result the program completed only 80 per cent of the spraying coverage planned for that year. This
budget reduction affected mainly the operations of the second semester and necessitated the es-
tablishment of priorities so as to minimize the impact of reduced operations on the gains achieved
in the area in advanced stage of attack.

Chloroquine resistant strains of P. falciparum appear to be wide-spread in the country.

There is no evidence of the malaria vectors having developed physiological resistance to the in-
secticide used (DDT). It seems realistic to assume that eradication is whithin sight in a great
portion of the northeast and the eastern coast where some 80 per cent of the population of the ma-
larious area in Brazil reside. However, some difficulties are expected in the south where malaria
is transmitted by mosquitoes of the sub-genus Kerteszia. In the Amazon Region, some degree of
progress has already been shown in relatively densily populated areas adjacent to the main rivers,
but a new approach may be required to attack the problems in sparsely populated areas of the
hinterland.
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Table 10

STATUS OF MALARIA ERADICATION IN THE AMERICAS, BY POPULATION, 1969

(Population in thousands)

Population of originally malarious areas

ernfgl}gsgiat')n s qies Prep. phase
Country or other Total Total claimed Consolldation Attack or program
o . - . phase phase not yet
political unit population (maintenance started
phase)
Total | % | Total | % Total | % | Total | % | Total| %
Argenting +..eevsenenss, 23440 ) 2987 12,7 1648 55,2 432 14,5 907 30.3 -
Barbados cecceeevrann, 2532 - - - - - - - - -
Bolivia svvveveonennene 4822 1529b) 31.7 - - 1174 76.8 355 23.2 - -
Brazil ...cvieieceenen, 89 684 ) 35621 39.7 804 2.2 12138 34.1 22679 63.7 - -
Canada veeevereennnnns 210073) = - -9 - - - - - - -
Chile «vuvrenennennns . 9351% 1599 1.7 1599 [ 100.0 - - - - - -
Colombia cvesececaasa, 21049 12463 59.2 - - 8580 68.8 3677 29.5 206 1.7
Costa Rica s evuviennens 1705 520 30.5 - - 87 16.7 433 83.3 - -
Cuba ..... csossancnnns 8210 2805 34.2 - - 2805 [100.0 ~ - - -
Dominican Republic .... 4175 4142 99.2 212 5.1 3443 83.1 487 11.8 - -
Ecuador ,..ccveeeevones 5580 3030 54.3 - - 1294 42.7 1736 57.3 - -
El Salvador «c.oevvvnens 3322 2913 87.7 - - - - 2913 1100.0 - -
Guatemala .....e000000 5008 2292 45.8 - - - - 2292 |100.0 - -
Guyana ....... PII 723 723 |100.0 678 93.8 - - 45 6.2 - -
Haiti covvvienevernnnss 4'790 3580 74.7 - - - - 3580 ]100.0 -
Honduras ......co000.e 2421 2113 87.3 ~d) - 648 30.7 1465 69.3 - -
Jamaica s.eeesensonens 1913 1530 80.0 15307/1100,0 - - - - -
MeXiCO vovvevenevorans 45 860 22756 49,6 ~ - 13817 60,7 8939 39.3 - -
Nicaragua eeeeeevseess 1872 1872 [100.0 - - - - 1872 (100.0 - -
Panama ...eveveveenns 1417 1360 96.0 - - - - 1360 [100.0 - -
Paraguay ........ e 2331 1922 82.5 - - - - 1922 ]100.0 - -
Peru ..ovvvnene 13172 4590 34.8 1133(1) 24,7 2256 49,1 1201 26.2 - -
Trinidad and Tobago ... 1125 970 86.2 9707/1100,0 - - - - - -
United States of America| 200831 ) 55692 27.7| 55692 (100.0 - - - - - -
Uruguay seeecessessere 2818° - - " £) - - - - - -
Venezuela sveveerecnes 9550 7110 74.5 6 711 94.4 - - 399 5.6 -
ABHUA ..vseirnenns. 622) - - - - - - - - - -
Bahamas .eeeeecenres 144a) - - - - - - - - - -
Bermuda ....o0000000. 52&) - - - - - - - - - -
British Honduras ...... 122 122 1100.0 - 49 40.2 73 59.8 -
Canal Zone ......veese 50 50 }100.0 - - 50 [100,0 - - - -
Dominica ..,....... ... 70 18 | 25.7 18%9{100.0 - - - - -
Falkland Island ....... 2 - - - - - - - - - -
French Guiana...e.oe.. 44 44 |100.0 25 56.8 15 34.1 4 9,1 - -
Grenada and Carriacou 106 36 | 34.0 369 100.0 - - - - - -
Guadeloupe ...eoenenes 335 293 87.5 293 1100.0 - - - - - -
Martinique s eveeveseses 333 207 62.2 207 (100.0 - - - - - -
Montserrat ...eveeeuess 15 - - -~ - - - - - - -
Netherland Antilles .. .. 215%) - - - - - - - - - -
PUerto Ri€O «vvvveves..| 2799 2487 | 88.8| 2487 [100.0 - - - - - -
St. Kitts, Nevis, Anguilla 61 - - ~a) - - - - - - -
St. LUCIR vevennensnnnn 112 96 | 85.7 96“’}100.0 - - - - -
St. Pierre and Miquelon 5 - - - - - - - - - -
St. Vincent ...c.c00.ns 95 - - - - - - - - - -
SUPINAIM +evevneneeeens 365 235 | 64.4 - - 199 | 84.7 36 | 15.3 - -
Virgin Islands (U.K.) .. 9¢) - N - - - - - - -
Virgin Islands (U.S. ) .. 58°) 58 |100.0 58 ]100.0 - - - - - -
Total 491 483 176325 35.9) 72757 41.3 46 987 26.6 | 56375 32.0 206 0.1

a) Population and Vital Statistics Report, United Nations, Oct. 1969. b) The decrease is due to a reappraisal

of the extent of the malarious area.

has been certified by PAHO.

e) 1968 figures.

¢) 1967 figures. d) Population in areas where eradication of malaria

of malaria has been certified by PAHO.

f) Includes an area with 5014 502 inhabitants where eradication
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Table 11
. STATUS OF MALARIA ERADICATION IN THE AMERICAS, BY AREA, 1969
(Area in sz)
Originally malarious areas
Malaria Prep. phase
- Country or other Total eradication Consolidation Attack or program
political unit area Total claimed hase hase t vet
(maintenance P phas not ye
phase) started

Total % Total % Total % Total % Total %
Argentina .......... oo | 4024458 349051 8,71 111661| 32.0 79624 | 22.8 157766 | 45.2 - -
Barbados .ecseecnsenes 430 - - - - - - - - - -
BOlivi evoesecevae.... | 1098581 821346 1 74.8 - -] 424364 51.7 396982 | 48.3 - -
Brazil cvveececesesces. | 8511965 68867843) 81.0 1056 0,01 | 169719 2.5 6716009 | 97.5 - -
Canadf.e.cevecenaanana. | 9221016 - - - - - - - - - -
Chile seeveevoovonnosnas 741767 55 287 7.5 55287 [100,0 - - - - - -
Colombia ceveneneeenas | 1138914 970849 | 85.2 - -] 114832 | 11.8 831391 | 85.7)24626 |} 2.5
Costa RiCa vevevrnnrons 50900 35446 | 69.6 - - 8451 | 23.8 26995 | 76.2 - ~
Cuba veveeeeness ceeenn 110422 35801} 32.4 - - 35801 1100.0 - -~ - -
Dominican Republic .... 48 442 47562 | 98.2 4909] 10,3 33394 | 70.2 9259 | 19.5 - -
Ecuador ......... eees 291 906 175462 | 60,1 - - 27797 | 15.8 147665 | 84.2 - -
El Salvador ceceeeceess 21149 19300} 91.3 - - - - 19300 |100.0 - -
Cuatemalid.eereeececans 108889 80350 | 73.8 - - - - 80350 {100.0 - -
GUYANR csevennsnonvonns 215025 215 025 1100.0 39437| 18.3 - - 175588 | 81.7 - -
Haiti soeveccceacrens . 27750 19100 | 68.8 - - - - 19100 |100.0 - -
HONAUIrasS cevesoesceass 112088 101351 | 90.4 - - 16855 | 16.6 84496 | 83.4 - -

JamaiCa.eeeoeeococcnse 11428 10028 | 87.7 10028 {100.0 - - - - -
MEXICO eovesseseseenae | 1967183} 1150000| 58.5 - -1 575767 | 50.1 574233 | 49.9 - -
Nicaragua ..ceceseeses 127 358 118358 | 92.9 - - - - 118 358 100.0 - -
‘ Panama evesececcsencns 75 650 69840 | 92.3 - - - - 69840 j100.0 - -
Paraguay s.ecesscasss . 406752 406552 | 99.9 - - - - 406552 1100.0 - -
POlUcesvesconcsonsenss | 1285216 9611721 74.8 84 497 8.8 327685 | 34.1 548990 | 57.1 - -
Trinidad and Tobago ... 5605 5444 | 97.1 5444 1100.0 - - - - - -
United Statesof America | 9359781 | 2309601 | 24.7{2 309601 {100.0 - - - - - -

ULUGUAY eeveveveerenns 186926 - - - - - - - - -
Venezuela coveeeecncees 912050 600000 | 65.8§ 461259} '76.9 - - 138741 | 23.1 - -
Antigua ceeiivnienenness 280 - - - - - - - - -

Bahamas «eeeeeeeoncoess 11396 - - - - - - - -
Bermuda «oeeeeeconenes 53 - - - - - - - - - -
British Honduras ...... 22 965 22965 [100.0 - - 4307 | 18.8 18658 | 81,2 - -
Canal ZoN€.verereasans 1432 1432 100.0 - - 1432 1100.0 - - - -
DOmMINiCa sveveesannsne 751 152 | 20.2 152 |100.0 - - - - - -
Falkland Island ........ 11961 - - - - - ~- - - - -
French GuiaNg vvevesees 90 000 20700 | 23.0 200] 0.09 7500 | 36.2 13000 | 62,8 - -
Grenada and Carriacou 342 103 | 30,1 103 |100.0 - - - - - -
Guadeloupe covveevenens 1779 1136 63.9 11361100.0 - - - - - -
- Martinique ..oeeeeesese. 1080 300| 27.8 300 [100.0 - - - - - -
Montserrat cocevevennsn 84 - - - - = - = - - -
Netherland Antilles .... 961 - - - - - - - - - -
Puerto RiCO veveveuss ve 8896 8896 1100.0 8896 100.0 - - - - - -
) St.Kitts, Nevis, Anguilla 396 - - - - - - - - - -
St. Lucla .oevenerenn.. 603 510 | 84.6 5101100.0 - - - - - -
St. Pierre and Miquelon 240 - - - - - - - -
St. VInCent veeveeevnns. 389 - - - - - - - - - -
Surinam ..eeceeceveene 163820 1637501 99.9 - - 490351 29.9 114715 | 70.1 - -
Virgin Islands (U. K. )... 174 - - - - - - - - - -
Virgin Islands (U. S.)... 344 344 1100,0 344 1100.0 - - - - - -
Total eeveseonocesa. |40379597 115663997 ) 38.8]3094820] 19.8 1876563 | 12.0 10667988 | 68.1124626 | 0.1

. a) The decrease is due to a reappraisal of the extent of the malarious area.
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Graph 2

DISTRIBUTION OF POPULATION IN THE ORIGINALLY
MALARIOUS AREAS OF THE AMERICAS
BY PHASE OF THE PROGRAM, 1969

PERCENTAGE
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During 1969 the areas in consolidation phase and in maintenance continuedto make
progress with only limited foci detected in the northeast which responded well to remedial measures.
The population in the area in consolidation was increased by more than one million. In the area in
attack phase, the number of malaria cases was reduced from 79,588 in 1968 to 55,503 in 1969.

For the first time, a primary division of the country as a whole entered the consoli-
dation phase. This was the State of Rio de Janeiro in which a plan to integrate the Malaria Eradi-
cation Services and the General Health Services is now being implemented.

COLOMBIA

As the malaria eradication program progresses, the fertile low lands of the Andes
valleys become inhabitable, resulting in an expansion of organized and/or unorganized colonization.
There are six such areas of colonization which have been responsible for 80 per cent of all malaria
cases detected in the country. The population in the six areas totals 700, 000, of which 206,000 are
living in the area where all the malaria eradication field activities had to be suspended in the last
two years due to serious social unrest. TUnder the present situation, malaria transmission in the
area of colonization can only be maintained at a low level of intensity to permit the agricultural and
economic development of the country. The Government has been fully aware of the importance
of malaria problems in relation to the economic development of the country and has given adequate
priority to the program.

Malaria transmission in the rest of the attack area with 3 million inhabitants can be
interrupted, but continuous application of attack measures will be necessary as long as the
problems in the six areas of colonization continue. The consolidation area with 8.6 million inhabit-

ants is subjected to constant importation of malaria cases, but reestablishement of endemicity is
unlikely to occur.

COSTA RICA

Since the initiation of the 3-year plan in January 1968, the program has made remarka-
ble progress. Malaria transmission has been practically interrupted except for two small areas,
one being located on the frontier with Panama and the other in an area of new colonization. The
continuation of the current efforts is expected to achieve complete interruption of malaria trans-
mission in a short period of time. The local health services are relatively well organized, but its
coverage in the rural area is insufficient to maintain a good malaria surveillance. A plan is being
made to overcome this problem.

CUBA

All of the originally malarious area are presently in consolidation. The last autochtho-
nous case of malaria was registered in June 1967 and an effective malaria surveillance program
has been integrated into the general health activities.

DOMINICAN REPUBLIC

Malaria transmission has been interrupted except for one focus on the frontier. A
surveillance system within the general framework of the health services is being developed in
areas of consolidation and maintenance. However, it is considered indispensable to maintain

insecticide protection in the localities bordering Haiti as long as malaria transmission exists in
that country.

ECUADOR

The new-T-year plan of operations was initiated in the middle of 1968 but,due to a
series of administrative and financial difficulties, no progress was observed in 1969; on the
contrary, the number of malaria cases increased from 37,043 in 1968 to 50,957 in 1969. This
increase is attributed to the interruption or reduction of attack measures in the 3 previous years.
To date, there is no evidence of any serious technical problems. Future progress is, however,
dependent upon resolving financial, administrative and operational problems.
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EL SALVADOR, GUATEMALA, HONDURAS, AND NICARAGUA

The above four countries in Central America have followed a very similar trend of
progress, and above all, have their major problems in common. Their 3-year plans, which were
elaborated under the same administrative and ecological considerations, were initiated in January
1968. The principal attack measure has been DDT residual spraying. In those areas where

the vector is resistant to DDT (at various degrees), mass drug administration has been added as a
supplementary measure.

In Central America, except for British Honduras and Costa Rica, the problems of vector
resistance to DDT and low acceptance of mass drug treatmenton the part of the population continued
to be the main obstacles for further progress. Although malaria incidence has been reduced or
maintained at more or less the same level since the initiation of the 3-year plan (1968-1970), it is

unlikely that malaria transmission would be interrupted in the four countries by the end of 1970 as
originally expected.

Alternative attack measures were sought during the year. After a series of studies
made by the Government and PAHO, it was concluded that the change of insecticides in the problem
areas would be the most practical way to improve the current situation. Appropriate actions were
taken to introduce such changes in 1970. Regarding the number of cases, the following differences
were observed in 1969 in comparison with 1968.

Malaria cases

1968 1969
El Salvador 35831 25299
Guatemala 10407 10494
Honduras 15 666 29584
Nicaragua 8 250 16043

GUYANA

Malaria transmission has been practically interrupted in the interior where medicated
salt has been in use. However, in view of the experience of reinfection in 1965 after the suspension
of medicated salt, it is considered necessary to continue the distribution of the salt for two more
years. During 1969, a total of 25 cases of malaria was found in the country, of which only 3 cases
were classified as autochthonous.

A continuing problem in Guyana is the need for development of health services in the
interior to assume the responsibility of surveillance activities when the program enters consoli-
dation phase., Establishment of some sanitarian posts, using the existing malaria personnel and
voluntary collaborators, is being considered.

HAITI

In 1969, a total of 5,005 cases of malaria was identified as compared to 2,562 in 1968.
Failure to interrupt transmission has been attributed to lack of consistency in application of attack
measures together with operational difficulties. These factors were taken into consideration in
development of the plan of work. In a concentrated foci where the vector is resistant to DDT, a
drainage system is under construction and breeding areas are being larvicided. Since the program
is primarily dependent upon assistance from national and international agencies, prospects of eradi-
cation are dependent upon their continuing support.

MEXICO

At the beginning of 1969, the Government approved a new plan of operations with the
objective of achieving complete interruption of malaria transmission in six years. However, no
additional funds were allocated to carry out the proposed plan of intensified field activities.
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The program continued its "transitional period'" activities as carried out in previous years in trying
to prevent further deterioration. Despite the efforts, however, malaria incidence increased in
1969. It is hoped that adequate funds will be obtained in 1970 for the program to carry out its new
plan of operations.

PANAMA

The 3-year plan similar to those of the Central American countries was initiated in
April 1969, and the first spraying cycle under the new plan began in July 1969. The program has a
good prospect of success if operational and administrative problems can be overcome. The vector,
A. albimanus, is susceptible to DDT. The Government has given a high priority to the program and
adequate financing has been assured through 1971.

PARAGUAY

Since its initiation of the new plan of operations in September 1968, the sprayingcover-
age has been satisfactory and good results have been obtained. The Government has given a high
priority to the program and assurances of sufficient financing until eradication is achieved. In 1969,
10, 307 cases of malaria were identified as compared to 20,743 cases in 1968.

PERU

The malaria situation in the country has shown progress and, at present, 74 per cent of
the population of the originaliy malarious areas are in consolidation and maintenance phases. Ma-
laria transmission has been interrupted in the valleys of the coastal plains and in the valleys of the
southern part of the Andes. It still continues at a low level, however, in the valleys of the northern
part of the Andes and in the Amazon Region.

If the financial difficulties are solved, the prospects for eradication of malaria in Peru
are good. In this respect, the Government has allocated the necessary funds for 1970 and has given
assurances of continued support until 1974.

VENEZUELA

In Venezuela, 94.4 per cent of the population of the originally malarious area are
presently in maintenance phase and the rest in attack phase. In the maintenance area 104 autochtho-
nous cases were identified in 1969, but 89 of them were from Municipio Libertad in the southwestern
part of the state of Zulia. The focus is located in an area adjacent to areas under attack. The situ-
ation in the rest of the area in maintenance, continue to be satisfactory.

In the area in attack, the number of malaria cases increased from 5,555 in 1968 to 7,933
in 1969. Taking into account only autochthonous and intruduced cases, 69.5 per cent were registered
in the western part of the country and the remaining 30.5 per cent in the southern part. Efforts are
being made to develop attack measures to solve the problem of persistent transmission in the areas
where the current measures are only partially effective.

BRITISH HONDURAS

The program in British Honduras made considerable progress from 1957 to 1963 when
the entire malarious area entered the consolidation phase. The subsequent importation of cases
and lack of an efficient surveillance system resulted in the reestablishment of malaria trans-

mission and 60 per cent of the malarious area of the country had to be returned to attack phase in
1967,

At present, malaria transmission has been practically interrupted. Although eradi-
cation of malaria from British Honduras is quite feasible, the maintenance of malaria-free status
will require continuation of some attack measures as long as transmission exists in the neighbour-
ing countries.
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FRENCH GUIANA

At present, 92 per cent of the 43,000 inhabitants live in areas in consolidation. The
populated coastal zone is practically free of malaria fransmission though occasional foci occur
due tothe importation of cases from the interior. To solve this problem, spraying of houses with
DDT was reinstituted in the coastal zone. In the interior, spraying operations were supplemented
by distribution of amodiaquinized salt, covering a population of some 3, 000 people.

The program has received adequate support from the Government and eradication of
malaria from the country is feasible.

SURINAM

Of the total population in the originally malarious areas of the country, nearly 85 per
cent live in the coastal zone and are in consolidation. The remaining population, however, is
mainly constituted of groups whose cultural patterns have prevented the program from achieving
adequate coverage with insecticides. Ag an alternative attack measure, amodiaquinized salt was
used to protect this segment of the population. The slide positivity rate wasreduced from 12 per
cent in 1968 to 3 per cent in 1969. Though acceptance of medicated salt was low at the beggining of
its use, it has increased in the last two years. Nevertheless, the privately owned stock of plain salt
still continues to prevent the acceptance of amodiaquinized salt by some of the inhabitants.

It is believed that the current attack measures will eventually obtain the objectives of the
program to which the Government is giving high priority and adequate financial support.

C. Field Operations

Residual spraying with insecticides was carried out as the principal attack measure in
all malaria eradication projects except for those in the three Guianas where this measure was
supplemented by the distribution of medicated salt. In the programs in Central America, Panama,
and Haiti, mass drug administration was used as a complementary measure in the areas where the
vector is partially resistant to DDT or malaria is persistent. In some areas in Guatemala, Hondu-
ras, El Salvador, and Nicaragua where the vector is highly resistant to DDT, residual house
spraying with this insecticide was discontinued in July 1969. The results of spraying operations are
summarized in the country tables by each spraying cycle.

During the year, a total of 14,264,304 residual spray applications of insecticides was
made. As noted in Table 12, the percentage of houses sprayed in relation to those planned for
spraying varied by program and by cycle.

Comparative figures for 1968 and 1969 of the overall personnel resources of malaria
eradication programs are presented in Table 13 and more detailed figures, by program, in Tables
14 through 17. With respect to the number of spraymen, there was a considerable decrease in
their number in 1969 in relation to 1968. This difference is due mainly to the reduction of spraying
activities in Brazil in the second half of the year and differences in reporting of spraymen and
evaluators by Mexico. In 1968, the number of spraymen reported by Mexico included evaluators,
while in 1969, they were reported separately. The increase in the number of spraying personnel in
Ecuador was the result of expanded operations which had not been possible in the previous yearsdue
to financial difficulties. The initiation of the 3-year plan in Panama is reflected by the increase
of all field personnel, but primarily, in the categories of spraymen and evaluators.

Table 18 summarizes means of transport by country and type. Under each type of
transport, the number of units is recorded in accordance to their field usage. During the year,
UNICEF continued to provide spare parts for repairs and maintenance.
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Table 13

PERSONNEL EMPLOYED IN MALARIA ERADICATION PROGRAMS IN THE AMERICAS
31 DECEMBER 1968 AND 1969, BY CATEGORY

(Part-time personnel in parentheses)

Title

1968

1969

SPRAYING
OPERATIONS

EPIDEMIOLOGICAL
OPERATIONS

ADMINISTRATION
AND OTHERS
A

TRANSPORT

ENgineers cuceveeeceessecssessocraccnsecacsscassosss
Spraying Chiefs -........oov... seesssensersacsssras
Sector ChiefS ceeeveerioeecearsosvecanossoerannesnnse
Squad ChiefS seeecessecerosreossvsscersssssnssncssans
Spraymen ...... secssecsessasetresstcssssnvontensacs

DraftSmen ..ceeeeceeoscesaccssccsaccsssssoscensasnnae
SUB-TOTAL .ccveeeaessacscsorvsonssenasssacns

PhysiCians seseeeceavesessossssconasscsosasrsascoanna
EntomologistS veeeeessvesnscosessessaceasorsonncnnss
Entomologist Assistants sieeieseecertossscscecsecsane
Statisticians and Statisticians' Assistants ....eveeeeses
Evaluation InSpectOrs ..ieeveeesserecccncsssscsocsesns
Evaluators sveerecesccecercocssoscnocsacssonsnccnons
MiCroSCOPISIS srevscosseosuocsssscscsaosssssacsasasa

SUB-TOTAL ..vccereecsnansccanessossonsacnss

Administrators seeeveeesecereareescscaconsassnscsnass
Administrative AssistantS ...c.iecevescscsccesaoncasns
Accountants couceesvesnocsscrsncsssesscersesssnascnse
Disbursing OffiCers siveeseesssosscereescsssacsacsss
StOTEKEeEPerS seeevernesssressostonssonnconacssassans
Storekeepers's ASsistantS .eceevecessoesccrnscsorscnness
Secretaries tcoiesscecscoscscsscscsssscssenrnossancs

OtherS voevreresontacssrsssscsacssussssssscnssonssses

SUB-TOTAL ¢.vueceacscsonsonsoccsaosnsosaarsas

Transport Chiefs, Mechanics and Assistant Mechanics ..
DriVErS sveeveesecrsocscscnsoccnsncssassssncossasnvanns
Motorboat Operators cieeeecescesssacssocsoasosnsonns
Boatment ,...ceevseeesoccecnsccsccncoccscssonrconas

SUB-TOTAL ..ccovtescocraocrscrsannsonnosaas

96 (1)
350 (2)
611
1923
13048 (80)
214
16242 (83)

256 (7)

38 (16)
212 (3)
249

943 (1)
6843%)
1064 (88)
9605 (115)

222
1250

76

100

114

391

379 (2)
1684 (1)
4216 (3)

709
1838 (2)
485 (2)
318
3350 (4)

93
305
1298
2393
10554 (85)
214 (1)
14857 (86)

207 (4)

80

244

260

912 (1)
7739%)
1064 (8)
10506 (11)

156 (1)
1697

43

58

75

82

374
1373 (63)
3858 (64)

828
1538
436
322
3124

33413 (205)

32345 (161)

a) Includes personnel with same category from the mass drug treatment program.

»
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PERSONNEL EMPLOYED IN SPRAYING OPERATIONS IN MALARIA ERADICATION PROGRAMS

IN THE AMERICAS ~ 31 DECEMBER 1969

(Part-time personnel in parentheses)

Sanitarians
00;;1; llg cgf g;ier Total Engineers Sprc;gring gﬁf;?; g%?:fi Spraymen | Draftsmen
Chiefs

Argentind ..veseeesenones 96 2 1 5 16 59 13
Bolivia eovevereroccncses 48 (81) - 9 24 - 15 (81) -
Brazil .ueveveerernnnnnn. 7881 32 80 6619 | 1107 5935 66
Colombia +eveevenessasn. | 1180 8 25 84 290 758 15
Costa RiCa suvvennerennss 150 - 2 27 30 88 3
Dominican Republic ...... 70 1 2 - 10 57 -
Ecuador ...eeceesveaenes 603 2 - 50 29 450 2
El Salvador ............. | 488 1 6 21 86 372%) 2
Guatemala .............. | 514 1 1% 33%) 79 386" 4
GUYANA +eeeesencsosasncns 12 - 1 - 4 7 -
3 - 1 SO 45 1 4 22 3 15 -
Honduras ..e.eseseecoss. 2317 - 8 8 35 185 1
MEXICO +uvreseovosvacnes 1427 35 119 194 329 724 26
NiCABgUa ..v.vee.es.... | 353 1 7 23 55 264°) 3
Panama cooeversnecensaes 321 1 8 31 49 228 10
Paraguay .ovevescesoeose 472 2 8 42 89 325 6
PErt voeivvicorsconenens 230 4 - 32 38 150 6
Trinidad and Tobago ..... 92 - 1 1 2 88b) -
Venezuela ........ ceranes 521 2 - 32 58 374 55
British Honduras ........ 19 (5) - 1 - 3 (1) 15 (4) -
French Guiana .....e..... 77 - 11 3 8 55 -
Surinam .......c0e0000n. 15 - 1 5 3 4 2

TOtal weeveeceaonsnsn. | 14857 (86) 93 305 1298 2393 (1) 10554 (85) 214

a) Performing activities as evaluation inspectors.

b) Includes personnel from the larviciding program.
c) Includes 8 Chiefs of zone with functions as spraying supervisors and drug distributors.



*SI9DTIIO OWIWSIIS Z (P
*0STE STOTYD 101088 S8 SOTIIATIOR Sutmiojisg (2
-systororaerew gg Surpnpoul (q

*SOTIIATIOR UOTINGIIISIP SnJap ssew wogy 41059180 swes s euuosaad sepnpouy (&

(9) %901 6EL L (1) 218 092 424 08 (%) Log (I1) 90G0T | *=*r-*== " r"""" " T8I0
N. Om w m - - .H m¢ ses 0t eetenransa Egﬁpﬁsm
1 I A,C,m - - - - :”vm ecsescsvvvssssance erong .um
AMV 9 = - - - AHVH AWVN. ooc.‘.u......-.omQﬁOHQﬁdﬂc
N - .ﬂ - N H H P ®evev e ..ﬁﬁdwﬁoq&ogm.ﬂuﬁ
H w w - - - AHV AHV@ Sassss st st e \MQMQMEOQ
1 6 1 - - - ) (1 11 sevecerss SEINDUOH USHIE
wm WQN m-w m w.H N HN @W* -oo.ooot...n--n-‘N.Hw:N@HHw.\V
L 0L T I 6¢ I 4 1¢1 ettt 03eQO], PUB PEPIULIL
mN ANNNN A..u.,__.. mN I ¢ m m@N ssss0esseecersersase .ﬂ.HOAH
L1 &% = 4 S 4 S 98 ++e*¢ fenSered
0% Gel 4! L G I I €81 ¢ececc BUIBUBG
Om A»m@.ﬁm A‘mwb [ mﬂ H g N@@ -.coo..--..-.-.oad.ﬁﬂowz
9¢1 807 T 68 4! 8 6 ¥s 80L1 Troreessererertrtt GOXOIN
NH - wH .H mm H Avm @@ “sess s res v -..NU.H‘NS-NHW
¥9 A.Nmmm ANHQ LI L - ¢ G0G sesencase sesees SRINPUOH
9% 65 L1% 11 01 1 01 441 R £ 41
@ mN - m - - A.Hv AHV wm tetetecsrsanusastae gdhﬂﬂw

(e) 18 (eLEY (252 9 IT I v (e) €1¢ seeeeeeceecesets PIRIISIROD
19 (4% €1l (4} 0T I 9 427 seserreceretstt JOPBATES TH
mﬂ H$H - ﬁ w N m mmﬂ tecsecessssectr e .HOmu.mﬂ.—om
9¢ (44! 92 4 € I 4 %4 sececeer orpgqndey UBDIUIWIOQ
.H@ OON - - - - - .H@N IR sssessees e dﬂso
02 Adwma Adm 4 € - (4 0Lt sesrssecreceret BOTY BISOD
mm wNw WNH m H m m.—H NNOH secssecrser e .N..HQEO.HOU
162 926 1 ADV e01 8% Anw"v 18 1992 R R R R R AR | §1:5 (=)
m"H N@N. ﬂ @ N - w H.—“H essscocns ...-o--..m.w\wﬂﬁom
NN UWMH Om N m H N wm.ﬁ s0sssescreecsnnsss SMHEQ.@.H.&N

£ rounosad $10300dsU] .mﬂﬁﬂ%wﬁm $1ST30T0WOH s15T50TOWO - £ Jrun 1eoTyITod
oaosay | ST wonenteag pue weystssy | ST OlOmONE | STRITAd Te10L oy30 10 A21Uno)
. . SUEITISTIEIS

CsSP18/7 (Eng. )

Page 26

(seseypusaed ur ouuosIod swin}-1aed)

6961 HHINHOHA 1§ - SVOIYANY HHL NI SWVYDO0Ud
NOLLVOIAVYE VIMVIVIA NI SNOLLVYAJO NOLLVATVAH TVOIDOTOINAMIAN NI QEAOTANE "TANNOSYHd

GT 9T9BL



CSP18/7 (Eng. )

&
%
A *[OIJU0D BIJB[BW JO SOIJAIIOE JUSJIDIIIP Sutwaorred (4
*UOT}EJIUES TEIUSWIUOIIATS Jo swradoad jJusIofyIp jo o8Ieyd UT ¢, [BIUSIqUIY OjueTWEauRS A BISOTOIIE[EN op UQIId3IId,, 9y} JO [euuosxad £q powaoprad SeoTAXdS (®
(€9) gLET PLE (4 Sk 8% 54 1691 (1) 951 (#9)858¢ Teererortr [BIOL
o1 - Z 4 I - 2 I 81 serescretes s UIRULING
(a(L2) - - - - - - - (L3 $ereteo001g OJIONg
1 Z - - - - - - g s+ttt BUBINDD YOUSLI
- - - - - - - A.—“v A.Hv ...........\NQ._”.G._EOAH
(o(98) - - - - - - - (98) creeeere UOZ TBUED
I Z - - - - - I i4 *** SBINPUOH YSTILIG
(9 (e (®) (e) (9 (9 (9 (® (® seerreccc E[ONZOUSA
4% 1 4 4 - 1 1 I 0¢ *08BqOJ, puE PEPTUTLL
12 51 g . - g ez 7 6L iesesseiesses nIog
0¢ g g 1 g I 9 I 8% srecereres fendered
44 8 {4 I - g LT 4 Ll AR 101 P |
92 g1 8 L - 9 I L 8L serreccer BNTRIBIIN
oL 44} 0% eI 14 g 652 zl 118 sereserecre s 0OIXOIN
o1 g 1 I - - 4 I 34 sereseecccr EOTRWEP
9¢ L 4 1 - 1 2% Z 1L seccerecst SBINPUOH
78 6 g g id 3 id L 121 sesesereseecciTTRY
HN H - H - - - - WN . ) -o-ﬁﬂ.ﬂxm.gw
69 17 i I g g g I 10T secvececs preWOlEND
Ly g i4 2 1 - g1 I 81 ¢$eeeceet s I0pPRATES TH
09 (114 i g L g I g coT seccececest JOpENOH
43 4 4 4 - I i I 44 * orgndey uedTUTWIO]
144 i g 4 g I g 4 37 ceceesere BOTY BISOD
oeT I8 4 02 9 9 02 61 £0g seeescecct BIQWOIOD
08¢ 17 - - 1 I 1821 9L 706 T sesccccsesres IZRIG
ag L z 1 1 1 3 4 LS serresecesecmIATIO
14 I 9 g g - 0L g 11T secsteere BUNUSSIY
SIUBISISSY SJI90TIIO SJUEISISSY SJI0jBI} Jrun peoTIETOd
hiclinle) SO1IBIOXDOS S10 mmo&oaoum s 1odooe108 wEmasmmH a SJUBJUNOIDY .wm\%ﬁﬂw Y —STUTpY 18301 ,Hms.uo 10 %..kusoo

SINVIDOUd NOLLYIIAVYE VINVTIVIN NI SHOIA ¥HS YHHILO ANV TALLVELSININAY NI QIXOTANT TINNOSHEI

(seseyjuaaed ur ouuostod swIT)~1Ied)
6961 YHINHOHA 1§ -~ SVOIHHNY HHL NI

91 9TqBL



CsP18/7 (Eng. )

Page 28
Table 17
PERSONNEL EMPLOYED IN TRANSPORT SERVICES IN MALARIA ERADICATION PROGRAMS .
IN THE AMERICAS - 31 DECEMBER 1969
(Part-time personnel in parentheses)
Tléa;?s?ort
iefs, »
ngﬁt;za?rmolgler Total anr(r;zcst:;:i;ﬁt Drivers 2’;?1?:& ?St Boatmen
mechanics
Argentina ........ 83 30 46 - 7
Bolivia ........ 21 - 9 7 5
Brazil s.evvieceennanacas 1458 365 794 119 180
Colombia .s.vveevensacoens 445 98 98 195 54
Costa Rica ........ cesena 25 11 14 - -
Dominican Republic ....... 40 18 22 - -
Ecuador ....covuiveenennn. 81 10 48 - 23
ElSalvador ,........c0een 158 41 117 - -
Guatemala ....... cereenes 71 19 52 - -
GUYADA «vvvrrrunnnnennnns 19 1 5 7 6 .
Haiti cioovvicennnnncennas 43 23 12 2 6
Honduras .vevoecusssesnees 81 17 63 1 -
Jamaica se.eeiiereninans, 317 4 33 - -
Mexico ..... eeerseacsans 151 120 18 13 -
Nicaragua ...eevvecoessae 113 20 T4 18 1
Panama ...ceeevvencnanas 16 10 5 1 -
Paraguay ....... teensecns 92 13 74 5 -
= o 86 22 25 38 1
Trinidad and Tobago ...... 10 - 10 - -
Venezuela .......c....ens @) @) (@) (@) @) .
British Honduras ...... ses 2 2 - - -
French Guiana ........... 19 1 7 1 10
St. Lucia ...ovvevevnnnens 1 - 1 - -
SUTINAM evvaeernneernnns 72 3 11 29 29b)
Total tevernrenernsenns 3124 828 1538 436 322 .

a) Services performed by personnel of the "Direccién de Malariologfa y Saneamiento Ambiental' in charge
of different programs of environmental sanitation. b) Also function as spraymen and medicated salt
distributors.
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In Table 19 is shown the distribution of the blood smears collected from active case .
detection activities and from the passive network. The vast bulk of the smears produced by the
passive network continues to come from voluntary collaborators, and a small percentage from the
general health services and medical profession. As can be seen, the passive network produced

34.3 per cent of the total blood smears examined in the year, and 63.3 per cent of the total malaria
cases in the Region.

D. Coordination of activities between general health services and malaria eradication programs

The countries with malaria eradication programs in advanced stages have given their -
special attention to promote the participation of the general health services in malaria vigilance

activities and to orientate malaria personnel in other health programs with the purpose of eventual
integration of all health activities.

In Brazil, the State of Rio de Janeiro paved the way for the integration of the malaria
services into general health frameworks with initiation of a plan in June 1969. The two services
were completely integrated under the command of the health officers of the State, and are carrying

out activities related to vaccination, sanitation, vital statistics, etc., in addition to malaria vigi-
lance.

In Cuba, the responsibility of malaria vigilance is completelyin the hands of the general
health services, which have maintained the malaria-free status effectively.

In Peru, the general services have assumed the responsibility of malaria vigilance in the
coastal area where malaria eradication had been achieved. The malaria personnel were transferred
to health services and given orientation in other health activities. During 1969, preparatory ar-
rangements were made to expand the integrated activities in the Departments of Cuzco, Madre de

Dios, Apurimae and Puno where malaria transmission had been interrupted. Their integration of
work will be implemented in 1970.

During the year,similar activities were being undertaken in Argentina, Bolivia, Colom-
bia, Costa Rica and Ecuador. Even in those countries with programs in attack phases, efforts
were made to promote the participation of the health services in the case detection activities.

To coordinate the above mentioned activities, PAHO has had an intercountry project
since 1966 which provides advisory services to interested countries.

E. Budget

The expenditures of the Government for malaria eradication in 1969 and their budgets
for 1970 are presented program-by-program in Table 20. There were 10 programs which received
AID assitance to supplement local costs. This assistance was provided through loans to nine

countries and in the form of a grant to one (Haiti). The same ten programs are expected to receive
assistance in 1970.

The global national expenditures of 1969 totaled $46,166,000, while the budgets ap-
proved at the beginning of the year amounted to $51,492,000. The difference is reflected mainly
by budget reductions in Brazil, Ecuador and Nicaragua during the course of the year. For 1970,
a total of $49,360,000 was tentatively approved for local costs.

The contributions of the Governments and of the assisting agencies to the malaria eradi-
cation programs in the Americas is shown in Graph 3. As can be seen, total expenditures for ma-
laria declined in 1969 following a steady increase since 1961. The decrease in expenditures is
due to budget reductions in those countries as noted above. It can also be noted (Graph 3) that be-

ginning in 1966, AID has gradually increased its assistance in the form of loans to supplement
governmental funds.

Table 21 summarizes the estimated budgetary and personnel requirements of PAHO/WHO .
for support of malaria eradication programs through 1972.

(Text continues on page 120)
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Table 20
NATIONAL EXPENDITURES 1968-1969 AND BUDGET 1970
FOR MALARIA ERADICATION IN THE AMERICAS
( In thousands of U. S. dollars}
National Expenditures 1969 National Budget, 1970
National
T W | e || W | e
Argentina ...... e 1003 879 - 879 206%) - 2962
BoOLivia «v.vuenen. e 316 296 - 296 362 - 362
Brazil ........... e 144350) | 13374 1901 15 275 14762 1850 16612
Colombia +.vuvn.... 2968 3531 - 3531 3446 - 3446
Costa Rica vvvevan... 736¢) 534 299 833 491 274 765
CUba vevvvrrnrnnnsns 1213 1000 - 1000 1000 - 1000
Dominican Republic .. 782 782 - 782 782 - 782
Ecuador ......ov.... 11264) 852 550 1402 853 550 1403
El Salvador ......... 1403e) 868 697 1565 868 780 1648
Guatemala .......... 1657%) 982 577 1559 978 485 1463
GUYANA +vvvenvnenens 75 102 - 102 95 - 95
Haiti covevennnennnn, 16228) 35 1100h) 1135 35 1 400h) 1435
Honduras ...... cens 12281) 833 443 12176 775 502 1277
Jamaica ....ueenn... 2973) 2973) - 2975) 297§) - 297J)
Mexico ...... ceeenns 8042 6628 - 6628 6869 - 6869
Nicaragua........... 1845k) 641 1270 1911 13441) 1003m) 2347
Panama .......e.e.. 647 662 171 833 771 726 1497
Paraguay «.e.eeees.. 4920) 384 521 905 574 440 1014
Peru ........ ceeennn 902 733 - 733 1145 - 1145
Trinidad and Tobago 415 450 - 450 559 - 559
Venezuela .......... 5245 5068 - 5068 5 604 - 5 604
British Honduras .... 98 120 - 120 125 - 125
French Guiana ...... 205 292 - 292 270 - 270
Surinam ............ 275 294 - 294 319 - 319
Total vovienernnnns 45 027 39 637 7529 47166 42620 8010 50 630

a) Does not include personnel salaries. b) Includes $194 484 from AID loan.
d)} Includes $515515 from AID loan.
g) Includes $1587000 from AID grant.
mosquito control program. k) Includes $1200215 from AID loan.
m) $573695 from AID loan and $429 289 in negotiation.

h) AID grant.

¢) Includes $255 101 from AID loan.
e) Includes $803 160 from AID loan. f) Includes $509440 from AID loan.

j) Includes general

i) Includes $875926 from AID loan.

1) Includes $580457 not yet approved.
n) Includes $70431 from AID loan.
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Graph 3

MALARIA ERADICATION IN THE AMERICAS
EXPENDITURES, 1957-1969
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Table 21
ESTIMATED REQUIREMENTS FOR MALARIA ERADICATION PROGRAMS
IN THE AMERICAS®?)
19690) 1970¢) 1971¢) 1972¢)

TOTAL COST ...veeivionennns 43957778 50972 252 50672 898 52493993
GOV. AND OTHER SOURCES 41351000 48 395 500 48188770 50068570
PAHO/WHO PORTION:

Personnel costs and travel 2169094 1976177 1954762 1854595

Supplies and equipment .... 396 991 475800 427586 473670

FellowshipS..veoeeeconesns 16531 26 400 23800 21000

Grants and others ......... 24162 98 375 77980 76158
SUB-TOTAL PAHO/WHO ...... 2606778 2576752 2484128 2425423

SOURCES OF PAHO/WHO FUNDINGS
SOURCE 1969 1970°) 19719) 1972¢)

PAHO-REZ. ..cvocvvuvennns 641 246 876458 1036458 1233432

PAHO-SMF .teecencacanse 1142862 1111991 873410 664070

WHO-REEZ. +vvvovncennanns 793 377 492 303 478 260 479921

WHO-TA toiviiiininencans 29293 96 000 96 000 48 000
TOTAL tecveiersnroocnssnas 2606778 2576752 2484128 2425423

PAHO/WHO PERSONNEL
CATEGORY 1969 1970 1971 1972

Medical Officer ......00v0s 38 34 33 34

Sanitary Engineer ......... 12 10 9 9

Entomologist ........ eene 8 6 6 5

Parasitologist ....... eras 2 2 2 2

Epidemiologist ...... veeas 1 1 1 1

Economist .oovevivennonnes 1 1 1 1

Statistician .......... veees - 1 1 1

Programmer Analyst ...... 1 - 1 1

Adm. Methods Officer ..... 4 4 3 2

Assistant Engineer......... 1 1 1 -

Laboratory Adviser ....... 1 1 1 1

Sanitary Inspector ......... 42 28 23 12

Other ....ovevvecnnravenes 17 16 15 16
TOTAL .ivviieerevosennansns 128 105 97 85

a) Figures shown include all malaria eradication country projects, AMRO projects, supporting
personnel in Zone offices and Malaria Eradication Department. They do not include activities
in countries or territories entirely in maintenance phase, nor those of Venezuela.

b) Expenditures.
¢) Estimated requirements.
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ARGENTINA
STATUS OF MALARIA PROGRAM AT DECEMBER 1969
Fopustier,  avea ko’
TOTAL COUNTRY 23 440 4024 458
Non malarious areas 20453 3675 407

Originally malarious areas

Maintenance phase 1648 111661

Consolidation phase 432 79 624

Preparatory phase - -

7////// Attack phase 907 157766

Total originally malarious areas 2987 349 051
PERSONNEL
Activity Professional Non professional Total
Spraying operations 2 94 96
Evaluation operations 2 192 194
Administrative and other - 111 111
Transport - 83 83
Total 4 480 484

TRANSPORT FACILITIES

guine | Svuion | Mixedoroter | ro
Four-wheel vehicles 37 64 64 165
Two-wheel vehicles - 58 2 60
Boats - - 5 5
Animals - - - -
Other - - - -
Total 37 122 71 230
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STATUS OF MALARIA PROGRAM AT DECEMBER 1969

TOTAL COUNTRY

Non malarious areas

Maintenance phase

CSP18/7 (Eng.)

Page 39

BOLIVIA

Population
(thousands)

4822

Area km2

1098 581

3293

277235

Originally malarious areas

(Part-time personnel in parentheses)

Consolidation phase 1174 424 364
Attack phase 355 396 982
Preparatory phase - -
Total originally malarious areas 1529 821 346
PERSONNEL
Activity Professional Non professional Total
Spraying operations - 48 (81) 48 (81)
Evaluation operations 9 102 111
Administrative and other - 57 57
Transport - 21 21
Total 9 228 (81) 237 (81)
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other
Type Operations Operations operations Total
Four-wheel vehicles 2 36 13 51
Two-wheel vehicles - 47 31 78
Boats 14 16 3 33
Animals 29 66 - 95
Other 24 24 24 T2
Total 69 189 71 329
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BRAZIL

STATUS OF MALARIA PROGRAM AT DECEMBER 1969

TOTAL COUNTRY 89 684 8511965
Non malarious areas 54 063 1625181
Originally malarious areas
Maintenance phase 804 1056
Consolidation phase 12138 169719
Attack phase 22679 6716 009
Preparatory phase - -
Total originally malarious areas 35 621 6886 784

PERSONNEL

Activity Professional Non professional Total
Spraying operations 32 7849 7881
Evaluation operations 102 2 365 2 467
Administrative and other 3 1901 1904
Transport - 1458 1458
Total 137 13573 13710

TRANSPORT FACILITIES”
oue | Eraton | Miedorother | o
Four-wheel vehicles - - 1397 1397
Two-wheel vehicles - - 810 810
Boats - - 476 476
Animals - - 3000 3000
Other - - 5 5
Total - - 5 688 5688

a) Transport facilities are used in epidemiological evaluation and spraying operations

activities.
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COLOMBIA
STATUS OF MALARIA PROGRAM AT DECEMBER 1969
Population 2
(thousands) Area km
TOTAL COUNTRY 21049 1138914

Non malarious areas 8586 168 065

Originally malarious areas

Maintenance phase - -

Consolidation phase 8580 114832

m Attack phase 38177 831 391

Preparatory phase 206 24626

Total originally malarious areas 12463 970849
PERSONNEL
Activity Professional Non professional Total
Spraying operations 8 1172 1180
Evaluation operations 13 1009 1022
Administrative and other 18 285 303
Transport - 445 445
Total 39 2911 2950

TRANSPORT FACILITIES

Type Operations | Operations | operations | o
Four-wheel vehicles 100 53 190 343
Two-wheel vehicles 1 126 19 146
Boats 149 133 66 348
Animals 703 711 89 1503
Other 417 37 19 103

Total 1000 1060 383 2443
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COSTA RICA

STATUS OF MALARIA PROGRAM AT DECEMBER 1969

Population 2
(thousands) Area km
TOTAL COUNTRY 1705 50900
Non malarious areas 1180 15 454
Originally malarious areas
Maintenance phase - -
Consolidation phase 817 8451
Attack phase 433 26 995
Preparatory phase - -
Total originally malarious areas 520 35 446
PERSONNEL
Activity Professional Non professional Total
Spraying operations - 150 150
Evaluation operations 3 167 170
Administrative and other 5 38 43
Transport - 25 25
Total 8 380 388
TRANSPORT FACILITIES
Type Spraying Evaluation Mixed or other Total
Operations Operations operations °
Four-wheel vehicles 30 2 T 39
Two-wheel vehicles 151 31 - 182
Boats 40 9 - 49
Animals 24 20 - 44
Other 2 - - 2
Total 247 62 7 316




CSP18/7 (Eng.)

pedexds sosnoH § peafeads aq 03 S9SNOH _U

= [ 6961 | 8961 | 2961 | 9961 | G961 | 961 _ 2961 | 2961 _ 1961 _ 0961 | 6561 | 8561 |49 IeX
ma 12 oN 2 3 5 91 SI  ¥I 11 01 ¢ v ¢ 2 I 324D
¥/ % 7 |
) o \ F\\\ \\\\\ \ \\ \\&\ \\\\\\ c H
\ \ \ \ \ A Y 5
0% gz i \ \ Z w& \\& Q& 0z 8
\ “ \\\\x\ s
0¥ o 7 (114 2
09 ) 1 N e 7oA 09 2
(=]
08 08 g
Z
001 001
-sSurkeads Te007 epnyour jou seoq (8 -sSurdeads Lousdiewy (3 ‘LAA WM sutheads LouoSrows ggg T snid SUTIPTAIP UM (9 “pepuadsns suonjeredo (P
urapreld (0 LA UM Zgg T PuB ULIPRIP YA sSurdeads £oualisws (99 & snd ‘UTIPTOTP UMM (0 ‘ULIPIAIP YA pokeads o1om S9SNOY gLG ¢ UOTIPPE Ul (B
59 29 07E 09 901 7LE (5667 69 SeLYL 1512 s Tag -
8'9 098 06¢ PPE 612 99€ (582189 LESEL oz 69 "090-69 "l s
PG Tre 126 528 2L6 198 198 99 632 5L w61 v55(T—a0 T
g'g 958 T11 L2€ 086 0V 16199 675 2L Msvﬁ 89 0o -g9 "uel ot
gL 768 gI8 8% 0¥9 01 ¥ AON-1.0 -1d
£'9 ££9 628 T1§ £28 19 0b6 L9 WAL L9 "AON-L9 "19Y 6
vl (0811 928 89 R 580 &1 e P9l AON-CQ ©
0°L (2911 BEE $61 999 012 (oezass 882 7€ Puer 99 "ACN-59 "AoN s
19 L2l 287 0Ll c6g 981 (L2862 €29 28 0yl 5 —50° I8
08 019 966 20T £17 L0T 860 22 9%0 £2 met 89 1P0-79"rEN B
78 925 886 0T1T 09% G0T €00 %2 ¥9L %2 nel oo -
9'8 606 £80 66 00€ 66 ev7 12 285 1% niT v9 *aed-g9 "uer b
9°6 805 20T o¥1 €5L 031 ¥89 08 €L09¢ 0T oo -
88 267 362 182 P 2ee 076 85 £79 69 e 29 "2°d-19 PO s
76 a8 €09 028 €06 LOS LLZ 89 L9559 g ~do9-00 -
b6 gLy 109 LOE o1 LTE 252 99 00€ 89 w 19 "e8-09 10 i
€6 GLY 629918 926 208 196 99 L5079 09 ~dodne -
98 218 988 S0E 895 20E 8859 652 £9 we 09 "€95-65 0 pig
TL 186 16T €08 G0 063 £9089 e1v 09 0y ~dog-ac *d
69 5% 988 262 0£6 282 008 09 888 8¢ pag 65 "095-8¢ "098 Pug
vl 617 L8S L8% 79 8% 29 8¢ %9 89 pug eanv-rc -
1's 797 £21£9% 020 1§ L6T €S 6S0 L9 18T 86 ony-Lg "TL #1
Aep/uewt 1aa pojo9load pauuerd pafeadg pauuerd
~Aeads (TeoTuyoe] °8) 1Lada orea o3 mewoo
aod padexds asnoy Jad ElplYe) 1 .w 4
sosnoy 99RIOAY | pasn apronjoesu] | peroajoad A7309aIp SJUEBIqERUUT pakexds sosnoy jo TeOX

SNOLLVYIJO DNIAVYdS

(o)) VOIY VLSOO

. ¢ [ .
‘ t



"296T ATnp ur pojreis (B

CSP18/7 (Eng. )

Page 52

SVHIYV ISVHd JOVLLY ‘SNOILVHAJO NOLLVATVAL TVIIDOTOINAAIdT

6 - € - - 1 9 1 1 €'9¢ LS 18 L8 6961
515 - I 8 - 01 - g IT 8'91 07192 96T 8961
76 - L8 - - 91 - - 184 0°L1 €29 62 161 L96T
3¢ - 922 6% - €1 i L PeI G'9% 6E% 8T1 9.2 9961
b1k 5 21§ 4 - i4 - 3 961 1°6¢ PeLzcot £€9¢ G961
9€9 01 LSg 1 - 91 (4 61 16¢ 9°62 G¥¢ GL 762 $961
1LE - 69 01 - L - 1174 4744 €°'8S GLEEET 663 £961
10T - 61 16 - (4 4 <) ! - L°SF ¥65¢2S 0€g Emomﬁ
paLy Axjunod (9ex
HISSBIOUN uryiim | peoaqe Snou Tenuue)
—| wnaed | pue paonp seaxe wWoJy Bur _ pardures (spuesnoyy)
XeAl d | rerd| poyes | -omuy | PROTPUI woay -sdefay o_.ﬂ:oo« aamsod uoryey vﬂﬁwws BIIE oI UT
~13S9AUL v -ndod uww%z uongerndod | TEOA
0N pajxodwy % pajewm)sy
oyrsered Jo sardedg SUOT)03JuUI JO UISTiIO
SVHYV HSVHJ NOLLVAITOSNOD
- 6L9 - 70 619 06L0LT 6961
- 9611 - 0°1 9611 688 GT1 8961
- 6ve Yy = 1°¢ 678 ¥ 98% 881 21961
- €66 ¢ 1 1°2 ¥6c¢ 969 121 9961
- G811 I 6°T 9781 420 G6 G961
- 99¢ - ! 99¢ 0%6 L% F961
- 068 L L0 LG8 I IA A AN €961
1 9ILP I g T°1 8P 1 8G90 I¢T G961
- GG9 1 81 6°1 €191 £68 L8 1961
- 9661 79 0°¢ 0002 £%9 L9 0961
g SLLT 121 9°¢ 6681 986 6S 6G6T
L 186 1 IST 8°¢g 661 ¢ 1089¢ 8661
81 LEOT 86 ¥°9 €a11 9¢1 81 LS6T
— — Tonred 93rjuan o Jaquun, .
aerxerew °g XBATA °d Mw:mm 3 b d quImN ow
rores oATIISOg Te10L g
punoj sardadg paurwrexs saplrg

( *1u0D) VOIY VLSOD




CSP18/7 (Eng. )

Page 53
CUBA
STATUS OF MALARIA PROGRAM AT DECEMBER 1969
Population 2
! (thousands) Area km
TOTAL COUNTRY 8210 110422
Non malarious areas 5405 74621

Originally malarious areas

Maintenance phase - -

Consolidation phase 2 805 35801

Attack phase ) -

B = Preparatory phase - -

L Total originally malarious areas 2805 35801
PERSONNEL
Activity Professional Non professional Total

Spraying operations - - -
Evaluation operations - 261 261

Administrative and other - - -

Transport - - -
Total - 261 261
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other
Type Operations Operations operations Total
Four-wheel vehicles - 67 19 86

Two-wheel vehicles - - - -
Boats - - - -
Animals - - - -

Other - - - -

Total - 67 19 86
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DOMINICAN REPUBLIC

STATUS OF MALARIA PROGRAM AT DECEMBER 1969

I

rovtanary  Aren kin?
TOTAL COUNTRY 4175 48 442
Non malarious areas 33 880
Originally malarious areas
Maintenance phase 212 4 909
Consolidation phase 3443 33394
Attack phase 487 9259
Preparatory phase - -
Total originally malarious areas 4142 47562

PERSONNEL

Activity Professional Non professional Total

Spraying operations 1 69 70

Evaluation operations 2 212 214

Administrative and other 1 43 44

Transport - 40 40

Total 4 364 368

TRANSPORT FACILITIES

Type Operations | Operations | - operations | ol
Four-wheel vehicles 14 33 34 81
Two-wheel vehicles - 129 62 191
Boats - - - -
Animals - 71 - 71
Other - - - -
Total 14 233 96 343
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STATUS OF MALARIA PROGRAM AT DECEMBER 1969

TOTAL COUNTRY

Non malarious areas

CSP18/7 (Eng. )

Page 59
ECUADOR
Population 2

(thousands) Area km
5580 291 906
2550 116444

Originally malarious areas

Maintenance phase

Consolidation phase 1294 27797

Attack phase 1736 147 665

Preparatory phase ~ -

Total originally malarious areas 3030 175462

PERSONNEL
Activity Professional Non professional Total
Spraying operations 2 601 603
Evaluation operations 9 186 195
Administrative and other - 105 105
Transport - 81 81
Total 11 973 984
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other

Type Operations Operations operations Total
Four-wheel vehicles 43 4 63 110
Two-wheel vehicles - 39 38 (i
Boats - - 51 51
Animals - - 300 300
Other - - 70 70
Total 43 43 522 608
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EL SALVADOR

STATUS OF MALARIA PROGRAM AT DECEMBER 1969

Population 2
(thousands) Area km
TOTAL COUNTRY 3322 21149
Non malarious areas 409 1849
Originally malarious areas
Maintenance phase - -
Consolidation phase - -
7 Attack phase 2913 19 300
% P
Preparatory phase - ~
Total originally malarious areas 2913 19 300
PERSONNEL
Activity Professional Non professional Total
Spraying operations 1 487 488
Evaluation operations 6 738 744
Administrative and other 2 76 78
Transport - 158 158
Total 9 1459 1468
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other
Type Operations Operations operations Total
Four~wheel vehicles 49 8 48 105
Two-wheel vehicles - 27 110 137
Boats 1 - 5 6
Animals - - - -
Other - - - -
Total 50 35 163 248
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GUATEMALA
STATUS OF MALARIA PROGRAM AT DECEMBER 1969
Population 2
(thousands) Area km
TOTAL COUNTRY 5008 108 889
Non malarious areas 2716 28539
QOriginally malarious areas
Maintenance phase = =
Consolidation phase - -
3 Attack phase 2292 80350
N
Preparatory phase - ~
Total originally malarious areas 2292 80 350
PERSONNEL
Activity Professional Non professional Total
Spraying operations - 514 514
Evaluation operations 4 509 (3) 513 (3)
Administrative and other 1 106 107
Transport - 71 71
Total 5 1200 (3) 1205 (3)
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other
Type Operations Operations operations Total
Four-wheel vehicles 44 - 41 85
Two-wheel vehicles - 55 245 300
Boats 6 2 3 i1
Animals - - - -
Other - - - -
Total 50 57 289 396

(Part-time personnel in parentheses)
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GUYANA
STATUS OF MALARIA PROGRAM AT DECEMBER 1969

Population 2
(thousands) Area km
TOTAL COUNTRY 723 215 025
Non malarious areas - -
2
R Originally malarious areas
1
: Maintenance phase 678 39437

imdi

Consolidation phase - -

NN

N Attack phase 45 175 588
NN
Preparatory phase - -
Total originally malarious areas 723 215 025
PERSONNEL
Activity Professional Non professional Total
Spraying operations - 12 12
Evaluation operations (1) 34 34 (1)
Administrative and other - 23 23
Transport - 19 19
Total 1) 88 88 (1)
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other

Type Operations Operations operations Total
Four-wheel vehicles - 7 3 10
Two-wheel vehicles - 15 3 18
Boats - 3 11 14
Animals - - - -
Other - - - -
Total - 25 17 42

(Part-time personnel in parentheses)
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HAITI
STATUS OF MALARIA PROGRAM AT DECEMBER 1969 E—
Population 2
(thousands) Area km
|
TOTAL COUNTRY 4790 271750
Non malarious areas 1210 8 650
Originally malarious areas
Maintenance phase - -
Consolidation phase - -
Attack phase 3580 19100
Preparatory phase - -
Total originally malarious areas 3580 19100
PERSONNEL
Activity Professional Non professional Total
Spraying operations 1 44 45
Evaluation operations 10 344 354
Administrative and other - 121 121
Transport - 43 43
Total 11 552 563
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other
Type Operations Operations operations Total
Four-wheel vehicles 87 12 27 126
Two-wheel vehicles - - - -
Boats 2 - - 2
Animals - - - -
Other - - - -
Total 89 12 27 128
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HONDURAS
STATUS OF MALARIA PROGRAM AT DECEMBER 1968

Population 2

(thousands) Area km
TOTAL COUNTRY 2421 112088
Non malarious areas 308 10737

Originally malarious areas
Maintenance phase - -
Consolidation phase 648 16855
7. Attack phase 1465 84496
7 P

Preparatory phase - -
Total originally malarious areas 2113 101 351

) PERSONNEL
Activity Professional Non professional Total
Spraying operations 1 236 237
Evaluation operations 3 502 505
Administrative and other 31 40 71
Transport - 81 81
Total 35 859 894

TRANSPORT FACILITIES

et | ueon | Moetoroter | o
Four-wheel vehicles 72 22 19 113
Two-wheel vehicles 71 43 - 114
Boats - - 4 4
Animals - 177 32 209
Other - 1 - 1

Total 143 243 55 441
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JAMAICA
STATUS OF MALARIA PROGRAM AT DECEMBER 1969
Population 2
(thousands) Area km
TOTAL COUNTRY 1913 11428
) Non malarious areas 383 1400
Originally malarious areas
Sna P Maintenance phase 1530 10028
g oy : HD
4}. T Consolidation phase - -
\ Attack phase = -
RN P
Preparatory phase - -
Total originally malarious areas 1530 10028
PERSONNEL
Activity Professional Non professional Total
Spraying operations - - -
Evaluation operations 3 63 66
Administrative and other - 23 23
Transport - 37 37
Total 3 123 126
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other
Type Operations Operations operations Total
Four-wheel vehicles - 12 26 38
Two-wheel vehicles - - - -
Boats - - 2 2
Animals - - - -
Other - - - -
Total - 12 28 40
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MEXICO
STATUS OF MALARIA PROGRAM AT DECEMBER 1969
Population 2
(thousands) Area km
TOTAL COUNTRY 45 860 1967183
Non ma’arious areas 23104 817183
Originally malarious areas
Maintenance phase - -
Consolidation phase 13817 575 767
N Attack phase 8939 574 233
AN
Preparatory phase - -
Total originally malarious areas 22756 1150000
PERSONNEL
Activity Professional Non professional Total
Spraying operations 35 1392 1427
Evaluation operations 55 1653 1708
Administrative and other 2 509 511
Transport - 151 151
Total 92 3705 3797
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other
Type Operations Operations operations Total
Four-wheel vehicles 412 338 146 896
Two-wheel vehicles - - - -
Boats 21 - - 21
Animals 1535 667 - 2202
Other - - - -
Total 1968 1005 146 3119




CSP18/7 (Eng.)

Page 80

padeads sosnNOH w\\\\\\\\

pafeads aq 0) sssnoyg D

[6961 | 8961 | L96T ]| 9961 | G961 | 7961 | €961 | 2961 | 1961 ] 0961 | 6661 [ 8961 [ 2G61 |

9% 62 g €2 g 1% 0% 61 8 LI 9T &I

p1 €1 ¢l 11 01 6 8 L

Jesx
904D

9 g
o P \\ w\\ 0
w
o<
000 T 0001 §
3
g
00038 0002 9
3
2
St
4 i) wwrar o
000¢ —7 0008 g
000 % 0007

*SEAJIE UOIIEPI{OSU0D

ut sSurdeads 1007 pUB JEOL © 90UO pefeads sesnoy sepnpoul (2 "OHI UM pakeads awros pue Teek B SSWT} 994U} PUE SOUO pokeads sesnoy Surpnouy (p
*IB0L © SOWT] JNOJ PUE 884y} ‘9ou0 pakeads sosnoy Jurpnioul (o *TesL B SOIUT) DOJY) PUB SIUO podeads sasnoy Surpnou] (q "UWN(0d LAQ UI papnioul (B

o |- T [oamlamael- | Jemm [ mm ] o Temonw] w
TSN N AL R AR AR e
co | - | Jesm s ] e
I N < T
A T G I R R
TR A N T e I
ST e [mmlmer] | B e e
R | el e e
o I A R b AR e
LA PR I 5 H R i T
SRR A A R I i
SO | | e |eeeniedt |Megiaer| sam | cwwes | ™° | oisoore| smwog| prp | 06Tl P
e | oo | &5 |escaosor |scesevor| moore | Sl A T i B
%MWM .“%wE urIpiaia 1daa pajosjoad | pouueld | paderds pauuerd 904D pafeadg | poauued Elo) Y]

zod 23eI8A02
pakeads :MM_MMMN%V paypatoad urIpretd Laa o uoﬂm.w»www
ool || posm epropoasuy | ATOOTIP SMTHATI pokeads SesnoH

SNOILVYHIJO DNIAVHIS

( *u0)) ODIXEANW




CSP18/7 (Eng.)

Page 81

*ospyd Jor)E Jopun seade Sururofpe Seade SNOLIB[EWI-UOU WO} soANISod gg] Um sapIfs §9Z gg Surpnioul (e

e1 19¢ 4 g 00¢ € 1T G vLE T T8¢ 1161 €8¢ 8§ 7L 0669¢0 1T LI8ET 6961
18 Gga e 4 €19 8 ST 08¢ g L0¥ 801°¢ 212 gL €91 886 PLGET 8961
g ev9 1 g 112 ST 14 16€ LT 9¢¢ 91 8791 1°6 802L €LY LGE BT L961
4 GGT1T 1 90¢% (4 (4 162 9 gel 6LS 8CT1I g°g PSI60L P6LCT 9961
T Lgs 1 9¢ 64 1% = 862 6 0¢ 109 Paest z9 ¢0g 808 €66 61 G961
g G6G T €8 L9¢ 11 ¥ LY 4 84 716 €891 R 16% ££8 1 2%} 7961
8T €9 ¢ €81 81 068 g 67 1 gL P16l Gee e L9 012311 0£891 €961
LT LLG Y v L6S T (47%] 4 669 g L8% 1121 L8 ¥ 6L 0810721 ©66G1 c961
61 00¢€ 16 1¢6 06 [4) L8€ 9¥v 8¥e 1 Pi1E 79 L06 SFL TSLIT 1961
- - - - - - - - - - - L'l 8507 oL 0961
- - - - - = - - - - - 1"11 0969 66 65961
- - - - - - - - - - - gL 677 ¥ 6¢ 84661
peys £nunod (a1ex
Lrsseroun uryps | peoaqe snou p— Tenuue)
o8l |—— —| wnied | pue paonp SBaIE | WO Sur | _ pardwres (spuesnoyy)
| Tereur 3| oM d | -ore; g | peyes | -omur | PPO™PM  wouy -sdefey o—.ﬂzoo« w\maﬂo& uorer vwﬂmawﬂxo ®aae Ay} ur
-1)89AUT A I o .m.z -ndod 10 m%z uorjemndod | TEOX
10N pajzodur L 09 pajeusy
ansered jo soroadg suorjoaput JO WISLIO
SVHYUV HSVHd NOILVAITOSNOD
901 16697 9% 14 ehLOY 0SLLET T 6961
031 ye12e (494 6S°T 98% ¢¢ cLO8IP I 8961
9 89V €T 1574 0L°T GIGET GET96L L96T
6 996 6 6L FA R A.mvmc 01 Amwmw G98 9961
6 9068 44 60°T 6658 T0¢ L8 G961
LT PEE 1T TLE P6°1 (44N ¢881I9L $961
9% 18621 6L3 e8°1 906 ¢1 8Py OTL €961
] 0S% 6 6T ee T cv96 292 LTL 961
GI1 €8¢ 8 Leg G0°T GeEL8 09¢ 828 1961
gL 162¢ 544 62°0 696 ¢ ¢IL80C1 0961
4] G0LT 1347 6€ ‘0 c0T ¢ 860618 6661
¥e 6LLT L8V 28°0 06¢2¢ $%1 668 8661
LT 968 ¢ P16 16°C 188 Y 080 GLT LE6T
— e a3euadge JOOquIT, .
svrTerew g | XeAWA °q ot T THTed s oL
: aamsod Ieax
punoy saroadg paururexs saprs

SVAYV ASVHd JOVLLV ‘SNOLLVMAJO NOLLVATVAT TVOIDOTOINIAdI
( "1u0)) OIIXAN

. 4
3 L




CSP18/7 (Eng. )

Page 82

NICARAGUA

STATUS OF MALARIA PROGRAM AT DECEMBER 1969

Population 2
(thousands) Area km
TOTAL COUNTRY 1872 127 358
Non malarious areas - 9000
Originally malarious areas
Maintenance phase - -
Consolidation phase - —
\ Attack phase 1872 118 358
AN
Preparatory phase - -
Total originally malarious areas 1872 118 358
PERSONNEL
Activity Professional Non professional Total
Spraying operations 351 353
Evaluation operations 688 692
Administrative and other 7 78
Transport 113 113
Total 1229 1236
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other
Type Operations Operations operations fotal
Four-wheel vehicles - 1 86 87
Two-wheel vehicles - - 57 57
Boats - - 47 47
Animals - - - -
Other - - 43 43
Total - 1 233 234
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PANAMA
STATUS OF MALARIA PROGRAM AT DECEMBER 1969
Population 2
(thousands) Area km
TOTAL COUNTRY 1417 75650
”2\ Non malarious areas 57 5810
Originally malarious areas
Maintenance phase - -
Consolidation phase - -
Attack phase 1360 69840
""" Preparatory phase - -
Total originally malarious areas 1360 69 840
PERSONNEL
Activity Professional Non professional Total
Spraying operations 1 326 327
Evaluation operations 1 182 183
Administrative and other 5 T2 i
Transport - 16 16
Total i 596 603
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other
Type Operations Operations operations Total
Four-wheel vehicles 84 5 12 101
Two-wheel vehicles - 52 4 56
Boats 42 3 - 45
Animals - - - -
Other - - - -
Total 1286 60 18 202
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PARAGUAY

STATUS OF MALARIA PROGRAM AT DECEMBER 1969

Population 2

(thousands) Area km

TOTAL COUNTRY 2331 406752

Non malarious areas 409 200

Originally malarious areas

Maintenance phase - -

Consolidation phase = -

\\\\\\ Attack phase 1922 406552

IS Preparatory phase - -

Total originally malarious areas 1922 406552

PERSONNEL
Activity Professional Non professional Total
Spraying operations 2 470 472
Evaluation operations 5 81 86
Administrative and other 2 46 48
Transport - 99 92
Total 9 689 698
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other

Type Operations Operations operations Total
Four-wheel vehicles 94 4 27 125
Two-wheel vehicles - 21 6 27
Boats 6 7 8 21
Animals - - - -
Other - - - -
Total 100 32 41 173
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PERU
STATUS OF MALARIA PROGRAM AT DECEMBER 1969
Population 2
(thousands) Area km
TOTAL COUNTRY 13172 1285216

{ . B Non malarious areas 8582 324 044

Originally malarious areas

Maintenance phase 1133 84497
Consolidation phase 2256 327 685
Attack phase 1201 548 990

Preparatory phase - -

Total originally malarious areas 4 590 961172
PERSONNEL
Activity Professional Non professional Total
Spraying operations 4 226 230
Evaluation operations 9 286 295
Administrative and other 10 69 79
Transport 1 85 86
Total 24 666 690

TRANSPORT FACILITIES

Spraying Evaluation Mixed or other
Type Operations Operations operations Total
Four-wheel vehicles 30 61 43 134

Two-wheel vehicles - - - -
Boats 31 67 32 130
Animals - -

Other -

Total 61 128 75 264
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TRINIDAD AND TOBAGO

STATUS OF MALARIA PROGRAM AT DECEMBER 1969

Population 2
(thousands) Area km
et 1125 5 605
~ TOTAL COUNTRY
: e Non malarious areas 155 161
R‘."."l mEZgN S e Originally malarious areas
QRS
P Maintenance phase 970 5444
N rd
< *’
ooy i Consolidation phase - -
Attack phase - -
Y Preparatory phase - B
fdh
Al ) SRR
a;g’ﬁﬁﬂ SEamar Total originally malarious areas 970 5444
PERSONNEL
Activity Professional Non professional Total
Spraying operations 1 91 92
Evaluation operations’ 11 110 121
Administrative and other 2 48 50
Transport - 10 10
Sotal 14 259 273
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other
Type Operations Operations operations Total
Four-wheel vehicles 2 8 b 10

Two-wheel vehicles - - - -
Boats - - -
Animals - -

Other

Total 2 8 - 10
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VENEZUELA
STATUS OF MALARIA PROGRAM AT DECEMBER 1969
Population 2
(thousands) Area km
TOTAL COUNTRY 9550 912050
%2:; " .;9 N { Non malarious areas 2440 312050
o, © 2 il
;- : mesRtiaREEN Originally malarious areas
2] Maintenance phase 6711 461 259
Nzt RS 1
- Consolidation phase = i
\ Attack phase 399 138741
AN
Preparatory phase - -
Total originally malarious areas 7110 600 000
PERSONNEL
Activity Professional Non professional Total
Spraying operations 2 519 521
Evaluation operations 24 465 489
Administrative and other (a) (a) (a)
Transport (a) (a) (a)
Total 26 984 1010
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other
Type Operations Operations operations Total
Four-wheel vehicles 127 144 - 271
Two-wheel vehicles 36 315 - 351
Boats 36 88 - 124
Animals 300 335 - 635
Other 36P) - - 36
Total 535 882 - 1417

a) Services performed by personnel of the "Direccién de Malariologfa y Saneamiento

Ambiental™ in charge of different programs of environmental sanitation.

b) Fogging machines,
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BRITISH HONDURAS

STATUS OF MALARIA PROGRAM AT DECEMBER 1969

Population 2
(thousands) Area km
TOTAL COUNTRY 122 22 965
E A Non malarious areas - -
Originally malarious areas
Maintenance phase - -
49 4307

Consolidation phase

m Attack phase 73 18 658

Preparatory phase = -

Total originally malarious areas 122 22965
PERSONNEL
Activity Professional Non professional Total

Spraying operations - 19 () 19 (5)
Evaluation operations (1) 11 11 (1)
Administrative and other - 4 4
Transport - 9 9

Total (1) 36 (5) 36 (6)

TRANSPORT FACILITIES

opraye, | Bvmton | Miedorother | qom
Four-wheel vehicles 4 5 5 14
Two-wheel vehicles - - 2 2
Boats - 5 4 9
Animalg - - - -
Other - - - -
Total 4 10 11 25

(Part-time personnel in parentheses)
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CANAL ZONE

STATUS OF MALARIA PROGRAM AT DECEMBER 1969

Population 2
(thousands) Area km
TOTAL COUNTRY 50 1432
Non malarious areas - -
Originally malarious areas
Maintenance phase ~ -
Consolidation phase 50 1432
m Attack phase - -
Preparatory phase - -
Total originally malarious areas 50 1432
PERSONNEL
Activity Professional Non professional Total
Spraying operations - - -
Evaluation operations - - -
Administrative and other - (36) (36)
Transport - - -
Total - (36) (36)
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other
Type Operations Operations operations Total
Four-wheel vehicles - - @) @)
Two-wheel vehicles - - - -
Boats - - ) “)
Animals - - - -
Other - - - -
Total - - (6) (6)

(Figures in parentheses are to be considered as part-time)
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DOMINICA
STATUS OF MALARIA PROGRAM AT DECEMBER 1969 .
Population 2
(thousands) Area km
TOTAL COUNTRY 70 751 .
‘ _ Non malarious areas 52 599
.y Originally malarious areas -
- Maintenance phase 18 152

Consolidation phase - -

w Attack phase - -

Preparatory phase - -

Total originally malarious areas 18 152
PERSONNEL
Activity Professional Non professional Total ‘
Spraying operations - - -
Evaluation operations 1) 9 9(1)
Administrative and other - 1) (1)
Transport - - -
Total (1) 9(1) 9(2)
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other B
Type Operations Operations operations Total
Four-wheel vehicles - 1 - 1 .
Two-wheel vehicles - - - =
Boats - - - -
Animals - - - -
Other - - - -
Total - 1 - 1

(Parttime personnel in parentheses)
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FRENCH GUIANA

STATUS OF MALARIA PROGRAM AT DECEMBER 1969

Population 2
(thousands) Area km
TOTAL COUNTRY 44 90000
Non malarious areas - 69 300
Originally malarious areas

Maintenance phase 25 200

Consolidation phase 15 7500

Attack phase 4 13000

Preparatory phase - -

Total originally malarious areas 44 20700

PERSONNEL
Activity Professional Non professional Total
Spraying operations - 7 m
Evaluation operations 2 5 7
Administrative and other - 3 3
Transport - 19 19
Total 2 104 106
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other

Type Operations Operations operations Total
Four-wheel vehicles - - 10 10
Two-wheel vehicles - - - -
Boats - 3 6 9
Animals - - - -
Other - - - -
Total - 3 16 19
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STATUS OF MALARIA PROGRAM AT DECEMBER 1969
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(Island of Carriacou in Maintenance phase,

not shown in the Map)

TOTAL COUNTRY

Non malarious areas
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GRENADA AND CARRIACOU

Originally malarious areas

Maintenance phase

Consolidation phase

Attack phase

Preparatory phase

Total originally malarious areas

PERSONNEL

Population 2
(thousands) Area km
106 342
70 239
36 103
36 103

Activity

Professional

Non professional Total

Spraying operations
Evaluation operations

Administrative and other

Transport -
Total -
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other
Type Operations Operations operations Total

Four-wheel vehicles
Two-wheel vehicles
Boats

Animals

Other

Total
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GUADELOUPE
STATUS OF MALARIA PROGRAM AT DECEMBER 1969
Population 2
(thousands) Area km
TOTAL COUNTRY 335 1779
£, Non malarious areas 42 643
]‘i 57 Originally malarious areas
g_‘) "m 6553 ‘Lﬁ:; H I E Maintenance phase 293 1136
! T e
i o
gé e Consolidation phase - -
§ % w Attack phase - -
Preparatory phase - -
Total originally malarious areas 203 1136
PERSONNEL
Activity Professional Non professional Total
Spraying operations - - -
Evaluation operations 1(1) 6(3) 7(4)
Administrative and other - - -
Transport - - -
Total 1(1) 6(3) 7(4)
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other
Type Operations Operations operations Total
Four-wheel vehicles - 2(1) - 2(1)
Two-wheel vehicles - - - -
Boats - - - -
Animals - - - -
Other - - - -
Total - 2(1) - 2(1)

(Figures in parentheses are to be considered as part-time)
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ST. LUCIA
STATUS OF MALARIA PROGRAM AT DECEMBER 1969
Population 2
(thousands) Area km
n TOTAL COUNTRY 112 803
i
iH _&Fe‘ Non malarious areas 16 93
JENLY
J: Originally malarious areas
. Maintenance phase 96 510
Consolidation phase - -
pNeEEREERE
N ESSSSSSE Attack phase - -
Preparatory phase - -
Total originally malarious areas 96 510
PERSONNEL
Activity Professional Non professional Total
Spraying operations - - -
Evaluation operations - 3(1) 3(1)
Administrative and other - - -
Transport - 1 1
Total - 4(1) 4(1)
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other
Type Operations Operations operations Total
Four-wheel vehicles - 1 - 1
Two-wheel vehicles - 1 - 1
Boats - - - -
Animals - - - -
Other - - - -
Total - 2 - 2

(Part-time personnel in parentheses)
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SURINAM
STATUS OF MALARIA PROGRAM AT DECEMBER 1969
Population 2
{thousands) Area km
TOTAL COUNTRY 365 163 820
[:] Non malarious areas 130 70
Originally malarious areas
Maintenance phase - -
Consolidation phase 199 49035
\ Attack phase 36 114715
MY
Preparatory phase - -
Total originally malarious areas 235 163750
PERSONNEL
Activity Professional Non professional Total
Spraying operations 1 14 15
Evaluation operations 1 44 45
Administrative and other 1 17 18
Transport - 72a) 723')
Total 3 147 150
TRANSPORT FACILITIES
Spraying Evaluation Mixed or other
Type Operations Operations operations Total
Four-wheel vehicles - - 13 13
Two-wheel vehicles - 20 - 20
Boats - - 24 24
Animals - - - -
Other - - - -
Total - 20 37 57

a) Also function as spraymen and medicated salt distributors.
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II. SPECIAL TECHNICAL PROBLEMS

A. General Status

As previously reported, the most widely recognized technical problem has been the
physiological resistance of the vector to the insecticides commonly in use, i.e. DDT and dieldrin.
This problem, observed initially in Mexico, Guatemala, Honduras, El Salvador, and Nicaragua in
areas of the Pacific Coast, has now gradually extended to interior regions of the countries. Recent-
ly, this problem has also been identified in a limited foci in Haiti. Expansion of resistance has
been noticed especially in El Salvador and Nicaragua. In Nicaragua, the vector became resistant

to malathion which was used as an alternative insecticide in area of high resistance to dieldrin and
DDT.

More difficult to quantify, but undoubtedly of considerable importance as contributing
causes of persistent malaria transmission, are problems of relatively high man-vector contact and

low vector-insecticide contact originating from vector behaviour alone or in combination with human
habits.

In Panama, for the first time in Middle America, the chloroquine-resistant strain of
P.falciparum was reported in some localities. Further investigation is under way to determine
the grade of resistance and its geographical extension. The distributionof the chloroquine resistant
strains of P.faleiparum currently known in the Americas is shown in Map 3.

Other problem related to human ecology continued adversely to affect the rate of
progress of the malaria eradication programs. These include populations living in relatively inac-
cesible areas such as in isolated localities in the Amazon Basin; migration of laborers such as in
cotton growing areas in Central America; and colonization of new lands for agricultural develop-
ment. Such factors, together with anthropological differences, contribute to difficulties in pro-
tecting populations by residual house spraying.

B. Activities for solving technical problems

1. Use of alternative insecticides

Since 1961, malathion has been in use in Nicaragua as an alternative insecticide in the
area of high vector resistance to dieldrin and DDT, and has been supplemented by mass drug ad-
ministration in localities of high endemicity. This combination of measures has not been effective
in interrupting malaria transmission under the conditions prevailing in the country. Furthermore,
the vector was also found to be resistant to malthion early in 1969.

During the year, several meetings were held among the Governments in Central Ame-
rica and the assisting International Agencies to consider the use of OMS-33 (Baygon) as an
alternative insecticide. In view of the good results obtained in the cooperative field trial in El Sal-
vador conducted by that Government and the PAHO Research Team, agreement was reached to try

this insecticide in the areas in the Central American countries where the vector is highly resistant
to DDT and dieldrin.

2. Larviciding

Larviciding activities were continued in Nicaragua in 8 localities (cities or towns) with
a total population of 391,737. Operational problems in relation to supervision and discovery of
potential breeding places made it difficult to treat the areas adequately. Larvicidingin combi-
nation with drainage showed promise in attacking a foci in Haiti.
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No. Country and Area I
BOLIVIA:
1| Guayaramerfn, Dpto. Beni VA
BRAZIL
2] Marcelos, E. Amazonas
3] Pto. Velho, E.Rondonia
4| R.Machado, E. Rondonia
5| Cuiabd, E, Mato Grosso
6| Treés Lagoas, E. Mato Grosso
7] Conceigfo da Barra, E. Esp. Santo
8| Goifna, E. Goias
9| Aruana, E. Goias
10| Alenquer, E. Pard
11| Santarém, E. Pari
12| S.Miguel Guaméd, E. Pard
13} Belem, E. Parg
14| Igoraperimirim, E. Pari
15| Barcarena, E. Para
16| Belem-Brasilia Highway, E. Pard
17| R. Gurupi, E, Pard
18 | Braz Aguiar, E. Roraima
19| Nucajaf, E. Roraima
20| Boa Vista, E. Roraima
21| Macaps, Amapi
COLOMBIA:
22 | Curiche, Choc6
23 | Mpio. Rio de Oro, Dpto. Cesar
24 | Mpio. de Caucasia, Dpto. Antioquia
25 Mpio. Cimitarra y Bolivar, Dpto.Santander
26| Mpio. Pto. Boyac4, Dpto. Boyacid
GUYANA:
217} Lethem
NICARAGUA:
28 | Kl Viejo
PANAMA:
29| las Cumbres I
VENEZUELA:
30| Alto Orinoco
31| Barinas

Confirmed [} Suspected
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3. Mass drug administration

Since the beginning of 1968, mass drug administration has been applied as a supple-
mentary measure to DDT house spraying in the Central American Countries where malaria trans-
mission has been persistent. Costa Rica has been able to maintain a high percentage (more than
90 per cent) of acceptance of drugs by the population and, as a result of the combined measures,
have succeeded in virtually interrupting transmission. However, in the other four countries of Cen-
tral America where the acceptance of the drugs was about 50 per cent the same combination of

attack measures was merely able to maintain the malaria incidence at a relatively low level
(Table 22).

In Panama, mass drug administration was initiated in September 1969 in two main
foci of persistent malaria transmission, i.e. Baru with 23,566 inhabitants and Los Lagos with 4,884,
In both areas, an average of 90 per cent of the population was treated in each cycle between Septem-
ber and December, 1969. 1In the area of Baru, where the positivity rate was 0.5 per cent in the
initial survey, no more cases were found after the fourth cycle of the treatment. On the other hand,
in the area of Los Lagos, the reduction of positivity rate was from 28.1 per cent at the time of the
initial survey to only 9.1 per cent at the end of December 1969. In the latter area it is suspected
that P. falciparum might be resistant to chloroquine.

In Colombia, mass drug administration was carried out in the area of Bajo Cauca-Nechi
during August-December, 1969, using the combination of chloroquine and pyrimethamine at 14 day
intervals. An average of 80 per cent of the people was treated in each cycle and the positivity rate
was reduced from 40.1 per cent in the initial survey to 14.0 per cent at the end of October 1969.

In summary, mass drug administration, as used as a complementary measure,was
effective in Costa Rica and Baru, Panama, where the population coverage was more than 90per cent,
malaria parasites were susceptible and the potential for transmission was not high. In areas where

these conditions are partially or totally lacking, the distribution of anti-malarial drugs merelyre-
duced the number of malaria cases.
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III. RESEARCH

Research in Malaria Eradication has continued to be oriented towards the solution of
problems encountered by the country programs.

Within the limited resources available, the Organization has sponsored and conducted
research to resolve these problems. In addition, it has maintained liason with other research
agencies; namely the USPHS/CDC Central American Research Station in El Salvador, with the ob-
jective of exchanging information and coordinating research activities.

These research activities can be classified, according to fields of investigation, into
the following categories:

A. Evaluation of Insecticides

1. Evaluation of QMS-33 (Baygon)

Since April 1966, PAHO/WHO Projects, AMRO-0209 and AMRO-0216, have conducted
a large scale field trial in EL Salvador for the evaluation of the carbamate insecticide OMS-33.
This trial included epidemiological evaluation, although the main purpose was to study the insecti-
cide application from the entomological, toxicological and operational points of view.

An area of about 250 Km? on the Southeast Pacific coast of El Salvador with a popu-~
lation of 16,500 inhabitants was sprayed with OMS-33 WDP 50 per cent at a dosage of 2 g/mz of
technical material on quarterly cycles, from April 1966 to February 1969. The resultsindicate
that transmission might have been completely interrupted in the whole area ifno influence from the
surroundings had occurred. The occassional transmission which occurred in some parts of the
area can be attributed to the considerable movement of population. The high rate of renovation of
walls and roofs and the shorter duration of the insecticidal effect during the dry season were also
contributory factors.

OMS-33 has a considerable air-borne insecticidal effect which can be detected even
outside the sprayed houses. This effect will not only be very useful in areas where houses have no
or very rudimentary walls, but may lead to an economy of the insecticide by partial spraying of
the houses. During 1969 a locality scale field trial was carried out to test this hypotheses by partial
spraying of houses with OMS-33 at several dosages. The results led to the selection of an average
dosage of 60 g/house every 35 days to be tested on a large scale in 1970.

The intradomiciliary spraying of OMS-33 has a pronounced effect on other arthropods.
Consequently, it might be of wide public health importance.

The Central American Malaria Research Station has initiated some studies on the effect
of exterior treatment of houses with OMS-33 at 2 g/m2 and DDT at 4 g/m2, which suggest that
biting densities in the OMS-33 treated houses were reduced for six to eight weeks. Further studies
of this method of application will be carried out in 1970.

2. Studies of other insecticides

Previous entomological observations in Colombia seem to indicate that the addition of
small quantities of BHC to normal doses of DDT increased considerably the killing effect on A.
darlingi. As a result, the malaria eradication program of Colombia initiated a comparative study
in July 1969, of the effects of four spraying schemes:

a) Semestrial cycle of DDT 2 g/mz.

b) Semestrial cycle of DDT 2 g/m2, plus BHC 0.1 g/m?2,

¢) Trimestrial cycle of DDT 1 g/m?2.

d) Trimestrial cycle of DDT 1 g/m2, plus BHC 0.1 g/ m2.
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The Central American Malaria Research Station initiated a village scale trial or car-
baryl (OMS-29) which will continue in 1970.

3. Ultra-low-volume application of insecticide

Preliminary studies were carried out by the Central American Research Station in col-
laboration with the Malaria Project in El Salvador. An area of 3,000 acres in the coastal plains was
treated by three initial weekly applications followed by successive ones at 17 or 18 days intervals.
Malathion concentrate (technical) at a rate of 3 fluid ounces per acre was applied using a C-47 air-
craft flying 160 mph at 125 ft. altitude. Despite adequate insecticide distribution as shown by dye
cards, mortality of A. albimanus was considered unsatisfactory. Susceptibility tests confirmed that
the wild population was moderately to highly resistant to malathion.

B. Investigations in Chemotherapy

1. Evaluation of Cycloguanil Pamoate

This project was carried out between 1967 and 1969 in an area of new settlement on the
Pacific coast of Guatemala, having a population of about 12,000 inhabitants and an area of 230 Km2.
It has constituted an independent activity of the malaria eradication service financiallyand techni-
cally assisted by PAHO/WHO.

During the period of study the population received four intramuscular injections of
cycloguanil pamoate at six months intervals, the last being completed in February 1969. while the
coverage in each treatment round, ranged from 74 to 81 per cent, a longitudinal study of a sample
of the population showed that the proportion receiving repeated treatments was much less than ex-
pected; this is considered to be due mainly to the high turnover of the population. In addition, the
age and sex distribution of treated persons indicated high avoidance of treatments by some groups,
especially adult males. There was no evidence of generalized alergic reactions, nevertheless,
more than half of the subjects had some local feeling of pain on walking or tenderness to pressure.

Epidemiological observations showed that the results obtained in the trial area were
similar to those observed in the surrounding areas under mass distribution of chloroquine, i. e.
decrease in parasite incidence after the first treatment followed by levelling from there on. The
final report of the trial is under preparation.

2. Response of P. falciparum to chloroquine

Between March and May 1969 a field study was conducted in Brazil to determine whether
the sensitivity of P. falciparum to chloroquine could be assessed by a simple '"in vitro' method
(described by Rieckmann et al, 1968) under field conditions. The study was carried out in Cuiaba,
Mato Grosso. A comparafive study was completed in 30 patients in whom the "in vitro' test was
followed by the standard WHO "'in vivo" test of susceptibility to chloroguine. The "in vitro" findings
suggested that all cases were infected with chloroquine resistant strains of P. falciparum, and was
confirmed by the "in vivo' test except for two cases that showed a susceptible response; the two
persons had a previous history of recent repeated episodes of fever.

This study suggests that the "in vitro' test is a practical method for determining the
presence or prevalence of chloroquine resistant parasites. It may also provide a more accurate
means for assessing or comparing sensitivity than the "in vivo" test, since its results are much
less influenced by the immunity status of the patient. It is necessary nevertheless, to study further
the "in vitro' tests to determine the level of response of susceptible parasites.

3. Study on the response of P. vivax to single dose treatment

The following drugs, or drug associations, were studied in Brazil in relation to the
immediate response of P. vivax to a single dose treatment, its relapse rate and latent period:

a) Chloroquine at dose (base) of 10 mg/kg.
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b) Association of pyrimethamine 0.85 mg/kg. and sulfadoxine 24 mg/kg.

¢) Association of chloroquine 5 mg. (base) kg, pyrimethamine 0.85 mg/kg. ,
primaquine 0.50 mg/kg. and sulfadoxine 10 mg/kg.

Scheme b) produced a very slow immediate response and therefore was considered
inadequate. Schemes a) and c) gave similar immediate responses, of clearance of 2/3 to 3/4 of
parasitaemias in 48 hours, and a similar relapse rate, but the latent periodwas significantly longer
with scheme ¢) than a).

4. Radical cure for P. vivax

A trial of a three day administration of chloroquine, primaquine and pyrimethamine as
a possible radical cure of P. vivax was carried out in Colombia. The results are being analyzed.

5. Project of mass radical treatments for elimination of residual foci of malaria

This project, will be carried out as a project of incidental research by the Malaria
Eradication Program of Bolivia and has as its objective the study of the possibility of using a combi-
nation of chloroquine-primaquine-pyrimethamine as a three days treatment to eliminate residual
foci in the Andes Valleys in South Bolivia.

The plan of operations was prepared and signed in 1969 and the work will start in 1870.

6. Studies on mass drug administration

The Central American Malaria Research Station carried out comparative field trials of
mass drug administration of pyrimethamine and primaquine versus amodiaquine and primaquine in
one area in El Salvador, and amodiaquine base and primaguine versus amodiaquine hydrochloride
and primagquine in another area. None of these drug combinations seem to improve drug acceptance
and a detailed study is being carried out to ascertain the anthropological factors which may influ-

ence drug acceptance, and the possibility of counteracting them through a health education program
in the schools.

Amodiaquine base and primaquine were also used as mass drug administration in a
small area in Costa Rica with good results.

C. Entomological Studies

1. Vector behaviour

Studies were carried out by the Malaria Projects in Colombia, Brazil, El Salvador, and
Venezuela to determine behavioural factors which may influence the man-vector and vector-insecti-
cide contacts.

2. Vector ecology

Studies of the seasonal ecology and resting habits of various anophelines have been
carried out by several Malaria Projects and the Central American Research Station. This latter
institution also studied estuarine breeding places in El Salvador to determine the influence of vari-
ations in salinity on vector breeding.

3. Vector genetics.

The Organization gave assistance to a study of the cytogenetics of South America
anophelines, especially of the Subgenera Nyssorhynchus and Kerteszia. This study is being carried
out by Professor J. B. Kitzmiller of the University of Illinois.
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D. Parasitological Studies

1. Field study of diagnostic methods

A field study has been initiated to compare the relative diagnostic values of microscopic
examination of thick blood films and fluorescent antibodies techniques. The study will be carried out
by the Malaria Eradication Program of the State of SZo Paulo (Brazil) in cooperationwith the Ins-
titute of Tropical Diseases of the University of S8o0 Paulo and PAHO. The necessary equipment has
been provided by PAHO. The Institute of Tropical Diseases has started to produce malaria anti-
gens.

2. Characterization of strains of malaria in Central America

The Central American Malaria Research Station in collaboration with the U.S.National
Institutes of Health has innoculated human plasmodia in Aotus monkeys for further studies on their
relapse patterns and other strain characteristics.

E. Investigation of the Economic Effects of Malaria

This project is being carried out in eight local areas ineast Paraguay to estimate the
economic impact of malaria on 320 selected agricultural families and 15 small rural industries.
The study will investigate if there are any differences in the economic development between those
affected and those little or not affected by the disease during the period of study. Planning of the
project began in March, 1968. Field collection of data started in September of 1968 and will con-
tinue for 18 months.

IV. INTERNATIONAL COOPERATION

Table 23 summarizes the number of PAHO/WHO malaria personnel by professional
discipline in each malaria eradication project. It also includes those assigned to interzone, inter-
country, and research projects. Due to limitations of funds, the total number of PAHO/ WHO
personnel was somewhat reduced in 1969 primarily in the category of sanitary inspectors. Studies
are being carried out to review the needs for advisory services in each project and to reorganize the
distribution of PAHO/WHO personnel in accordance with the status ofthe program and the availa-
bility of national technical personnel.

Medical supplies furnished annually by PAHO/WHO from 1958 through 1969 are shown in
Table 24. In addition to the medical supplies; PAHO/WHO provided a few vehicles and small quanti~
ties of laboratory and entomological supplies during 1969.

There is no training center for malaria eradication personnel directly sponsored by
PAHO. However, under the auspices of the Government of Venezuela, its training center in Maracay
continues to hold an international malaria training course every year, starting in November and
terminating in March in the following year. The Government of Venezuela, in addition to providing
training facilities, gives 6 fellowships every year to candidates sent by PAHO. The fellowships
provide stipends and local traveling expenses. PAHO pays international travel and other expenses
not covered by the Government. For trainees in excess of those assisted by the Government, PAHO
provides complete fellowship assistance. For the course of 1968/1969, PAHO arranged to send 9
trainees (Argentina 1, Bolivia 2, Colombia 3, Honduras 1, Paraguay 1, and Peru 1). For the 1969/
1970 course, 11 trainees (Bolivia 1, Colombia 3, Ecuador 1, El Salvador 2, Guatemala, 1, Haiti I,
and Honduras 2) were sent.

Assistance provided by PAHO/WHO, UNICEF and USAID during 1969, and their esti-
mated contributions for 1970, are shown in Table 25. The proportion of the national and internation-
al contributions to the malaria eradication programs in the Americas is illustrated in Graph 3. Al-
though the international contributions in terms of dollar values are relatively small in compari-
son with the national expenditures, their catalytic effect in promoting the increase of manpower,
the provision of essential materials from abroad, and the complementary payments of local costs
are essential to the progress of the malaria eradication programs.
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INTERNATIONAL CONTRIBUTIONS TO MALARIA ERADICATION PROGRAMS IN THE AMERICAS
1969 AND ESTIMATED 1970

(U.S. dollars)

Date of 1969 1970 (estimated)
Co;ﬁﬁiycgf Sx?ilter :}g;%}gg PAHO ‘2711130 UI\gSE F A(Ifli)s(clislA) PAHO \;/rféo UNICEF Aé]?sg SlA)
WHO/TA year ) WHO/TA @) year)

Argenting ...o00ivennn Aug. 1959 22842 - 20000 - 26273 - - -
Bolivia ......cvveunes Sep. 1958 60121 - 33000 - 45 316 - 42 000 -
Brazil ............... Aug. 1959 | 194489 123454 - 13000 340232 - - 301739
Colombia ............ Sep. 1958 | 181391 - 572000 - 151757 - 503 000 -
CostaRica........... Jul. 1957 21823 35 357 38000 - - 44 601 {c) -
Cuba ......vvuinnnnns 1962 - 10150 - - - 3000 - -
Dominican Republic ... | Jun. 1958 55242 - 20000 - 23973 - (c) -
Ecuador ............. Mar.1957 57199 21154 394 000 - 44856 24 000 302 000 -
El Salvador .......... Jul. 1956 32 665 85358 238 000 6000 36373 73 344 (c) -
Guatemala ......... .. | Aug. 1956 46527 86257 | 234000 - 51816 49443 (c) -
Guyana ......eevnue.. Jan. 1947 54 898 - 7000 - 32128 - (c) -
Hajti ..covovnnennnans. Jan, 1962 87743 13782 264000 | 1718000 98 675 - 292000 |1393000
Honduras .....oo0avs. Jul. 1959 19402 46714 151 000 14000 - 59239 (c) -
MexiCo v.vvveenenann. Jan. 1957 | 112677 8139 - - 170197 48 000 - -
Nicaragua.....e..c.... Nov. 1958 30 349 91932 118 000 8 000 28528 78 049 (c) -
Panama ............. Aug. 1957 33959 69 665 138 000 - 43601 24 000 (c) -
Paraguay c.c.cceeeneen Oct. 1957 | 100607 - 201 000 55 000 89602 - 225000 42608
Peru ......covvvnnen. Nov. 1957 99741 - 48 000 - 70289 - 101 000 -
British Honduras ..... Feb. 1957 14932 - 4000 - 17 628 - - -
French Guiana ....... Sep. 1963 15988 - - - 6 000 - - -
Surinam ............. May 1958 | 92157 - | 10000 - | 32128 - - -
Inter-country projects
and general services 449356 2301708 - 491756d) 679077 184 627 - 509 2399

Total ...oovnvnnn 1784108 822670 12490000 | 2305756 |1988449 588303 |1465000 | 1975586

a) Rounded to the nearest hundred; shipping cost not included. b) AID loans are shown in Table 20.

¢) Requirements
covered by funds previously allocated. d) Includes the Regional Office for Central America and Panama, the Regional
Evaluation Office, and the Central America Malaria Research Station.



