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COOPERATIVE INSECT CONEROL PROGRAMS
IN CSM2BAL AMERICA

Prepared "by the WHO Regional Office for the Americas

1. She present Report covers the operation of cooperative Insect Control Prog-

rams in Central America, Ihese Programs have been carried out by the Governments

of Central America, with the assistance of materials and equipment furnished by

UNICEF.and with technical advice of the tforld Health Organization and Pan American

Sanitary Bureau, She Report describes the Programs from their inception to June

30, 1952.

A, Early Discussions Between WliO^A^, and UEICJSff lig^rding^ Coppeyatiye Health
ffrqflrams, in the Aji'ieriaaSe

2. On [February 22, 19̂ 9 the Director of the Pan American Sanitary Bureau, the

Eegional Office of the World Health Organization for the Aserieas, was invited to

attend a meeting with members of the United Nations Children*s Emergency I'und and

to discuss programs in Public Health which might be developed in the Americas with

the assistance of UNICES' funds. At that time the Director proposed programs which

could develop rapidly, without need for highly trained personnel, and from which

immediate benefits might be expected. Included in the programs presented for dis-

cussion was one of Insect Control,

3. At meetings of the Sxecutive Board of WICBF on March 9 and 10, 19^9t an

overall initial allocation of $2,000,000 was made for UEICBffi-assisted programs for

Latin America*

It, On March 18, 19^9, in a meeting in Washington, D. C., attended by represen-

tatives of UNICES', the U.S. State Department, the Institute of Inter—American

Affairs, the Pan American Union, the American International Institute for the

Pr-otection of Childhood| the food and Agriculture Organization of the United

/Bations....
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nations, and the VHQ/PASB, the recommendation was mad« to use the greater part of

the initial allocation of UNICES' for Put lie Health programs, She other part of

the allocation, was to be destined for feeding demonstrations and a .social welfare

program.

5» At the Seventh Meeting of the Executive Committee of the Pan American

Sanitary Organization! the parent Organization of the Pan American Sanitary BureaUf

the Director of the PASB was authorized to continue discussions with UUICET re**

garding cooperative health programs in the AmerJ.caB, with due consideration to "be

given to the desires of the individual Governments as to the types of programs to

be developed,

B» Discussions wifrh the^ Goveriiments., of Central, America Regarding; theTT|Infl&cft Opntro|
Programs,

\

6* Among the first proposals of WHO/PASB for cooperative health programs in the

Americas was one for Insect Control in Central America. Following the initial

allocation of U17ICSP funds* an exchange of correspondence was carried out between

the organizations and the Governments of Central America regarding the possibili-

ties for program development. All Governments concurred in the establishment of

an Insect Control Program. At a later meeting^ the Executive Board of UHICIZB1 re-

solved to include British Honduras in the Central American Program.

7. In September and October 19̂ 9» representatives of both organizations visited

the Governments of Central America to discuss at greater length the establishment of

the Programs in each country, and to assist the Governments in drawing up official

requests to WICEf for assistance. Later in 1949 «nd early in 1950* tlis countries

were again visited to discuss and prepare specific plans of operations for the

Programs, establish ports of entry for suppliest and outline schedules for ship-

ments of materials.

/Ihe »«»».,
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8. These early discussions with Governments and subsequent visits by members

of both organizations have been facilitated by the existence of offices of both

agencies in Central America. The PASB Zone Office has been located in Guatemala

City since 19^3, and at the time of the initial discussions with UNICEF was al-

ready assisting the Governments of Central America in a number of health programs.

With the establishment of the UWICEF Area Office in Guatemala City in 19^9, closer

coordination at the field level became possible.

C. The Status of Insect-Borne Diseases in Central America Prior to the
Cooperative Program

9. Insect-borne diseases have had a long history of endemicity in Central

America. There is apparently nc convincing evidence that malaria existed in

Central America prior to the visits of Columbus. It is said, however, to have

appeared among the armies of Cortez and Alvarado during the conquests of Mexico

and Guatemala, and since that time has become firmly established throughout the

Isthmus. Most historians of yellow fever agree that its first description oc-

curred in l6U8 in the Yucatan Peninsula of Mexico, and epidemics of the disease

have been written into the histories of all Central American countries. Exanthe-

matic typhus is believed by some historians to have existed during the Mayan

civilization, since descriptions of a disease believed to be typhus have been found

among the hieroglyphics of the Mayas.

10. While these diseases are most important in the category of insect-borne

diseases, a number of other diseases transmitted by insects have been discovered

in Central America. OnchocerQiasis exists in the coffee-growing regions of

Guatemala. Chagas' disease has been found throughout Central America. Filariasis

has been reported from the Atlantic Coast regions of Costa Rica and Nicaragua.

I) RETYPED FOR FILMING || /Among.,,
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Among the most common causes of morbidity and mortality, particularly among child-

ren, are the diarrheas, which may be transmitted by the common house fly.

11. At the time of first discussions of the insect control programs, yellow

fever had not been reported in Central America for some 25 years. However, the

vector of urban yellow fever, Aedes aegypti, was widespread throughout all the

countries and, following a resolution of the Directing Council of the Pan American

Sanitary Organization, was the subject of coordinated attack, with eradication of

aegypti as a goal. The appearance of cases .of yellow fever in Panama in 19̂ 8 em-

phasized the importance of the eradication campaign to the Central American

countries, and with the cooperation of the PASB anti-aegypti services were estab-

lished in the several Health Departments.

12. Typhus existed in the highlands region of Guatemala, at elevations above

5,000 feet. In 19̂ -6, a cooperative program for its control was begun by the

Guatemalan Health Department and the PASB, employing vaccine and insecticide. The

effectiveness of the program has been well established, and results are summarized

in the section of this Report dealing with Guatemala.

/Malaria.
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;13» . Malaria, historically the most widespread and persistent of ths insect-'

borne diseases in Central America, was, curiously enough, one of 'the ifceast studied.

Its efodemicity seams to have been taken for granted. .. Outside of scattered su^ve: s

of ..individual Localities!., the only systematic studies, of malaria in Central

America.readily ayailaWs ;are: those .of'.Co sta Eica. i/.» EL Salvador S/, and;

Guatemala-",, . . " : : , : . -; , • : - • . . ' . ' . . . . • ' . . , " • ' . • . '

lit. : - For'a rapid -survey of the incidence of malaria'in Central America,' prior to

the^ present program's, the-reader is referred to the work of. Pauet -". He lists

average mortality:1-ratas-for the''region ate follovss

• ' •• Country ' " .;., • ' • v Period fieath gate j>er IpO^OOff

British Honduras 19^9 - 1939 34- • • • :-
Gue,temala 193! - 1939 1̂̂

1 - - v ''351 Salvador- • 193^-19^3 • - 2 5 0 , .'
Honduras 19^2-1943 356.9

'--.Nicaragua • - 1942-19^3 • ' • ' ^ 3 2 . ' •
Costa Rica 1929^-1939 152 :

3 .̂ She coastal regions in Central America are regions of high endemicityi and

spleen and parasite rates often indicate that 75% of the population is infected at

the time of survey.

I/ Kurnra, H,W. and Horacio Euiz S. t A Malaria Survey of the Beputlic of Oosta
Eica,_ Central America, Am. J, I'rop, Med, !$•, 425 (1939)•

% « » ' * •

2J Sutter, T»A,, end H, Zunig^j A iialaria Survay of SI Salvador, Central America,
Am, J, Irop, Med, 22; 38? (19^2).

2/ Herrera, Julio Eoberto; Sstudio del yaludismo en la Seputlica de Guatemala.
Bol* San de Guatemala 11? 1̂ -2 (19^0).

£j Faustt E, C.j Iialaria Incidence in llorth America, Chap, 30. Malariologyt
Edited "by M, S1. Boyd, VJ, B, Saxinders Coycpany, 1'hiladalphia, (19^9).

/In .*,.
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1<5̂  In El Salvador aud in British "oixairas, Pj.asiuoci.luci fajLciparum was the most

common type of infection, prior to 19̂ 9» In the other countries, JP. yiyax

dominated, p, gplarjae infection rates vary from zero to 10 per cent of all posi*

.tive examinations,

37 Central America is rich in AnophelinQ fauna. Komp £/ in a study of species
s

occurring in the Caribbean lowlands., lists 6 species found in licpiragua, 10 in

British Honduras, Guatemala, and Honduras, and 16 in Costa Rica. Zepeda £/ lists

12 species which occur in Honduras,, l-iany areas are ixneicplored entomologiGally, and

it is probable that cortplote studies will show many more forms.

18. Of all species, the siost widespread and important is Anopheles â bi)iaajp.s,

It is the most dangerous malaria vector in the region, and is undoubtedly respon*-

sible for most of the malaria which occurs. It may be found breeding in a wide

range of sunlit waters. Peak periods of malaria transmission coincide with peak

periods of-breeding of albiaanus; these occur at the end of the rainy season

when quiescent bodies of water are widespread over most of the lowlands. .Although

principally a lowland species, there is evidence that albijpque is responsible for

transmission of malaria at Lako Amatitlan, Guatemala, at an elevation of 4,000

feet.

19. Other Anophelines of importance in Central America are pseudopunctipennis,

whose role in the transmission of highland malaria must still be established,

darilingi, a dangerous vector in South America which lias been found in British

Honduras, Guatemala and Honduras, and aygyritarsis, which has been implicated in

transmission in Costa Eica.

*[/ Zomp, W,H*¥#i Ihe Anopheline Mosquitoes of ths Caribbean Region, National
Institute of Health Bulletin Eo* 179 (19̂ 2),

£j Zepeda, J.E«« Los Mosquitos AjnpjJhejLê  de Honduras. Unpublished paper read
at 2nd Panamerican Congress of Pharmacy (3,951).

/Prior.,,,,
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20. Priqr to Iv'orld-Wear IX» the' aiaj03?lty-of the-aatî Eialdrlal campaigns in Cen-

tral America were based upon epecieB' sanitation, 'directed primarily against

gljbloajms. Drainage projects were established around many of the more important

.population centers, with consequent reduction-in malaria incidence. Most Health

Departments furnished, free ant 1-zaalarial drugs to the population suffering from

malaria. . • • . . • . • ,• • . •• ' • . » . • • • ' •

21. . With the discovery of DD2 and othar synthetic organic insecticides, a hew

tool became available for insect control, and for the first time unit costs*could

be reduced,so that wilih.a saw!!, capital outlay, gr-«at numbers of people could be

protected. As experience w?,s gained and possibilities became apparent, Health

Departments in Central America established ..services;;? or. residual house spray •'•

programs, Jhus the foundations were laid for .a large-scale insect control'program,

of the type envisaged in early discussions between WHO/PASS and UNJOKIV ; •

E«. pbJectiyeB of rthe gpop.QrRtiveT,Jnsect^ Qpa^rpJ^Programs •

22. As stated in the Agreements between the (Jovarnments of Central America and

the WHO/PASB, the objectives of the insect control programs are as follows*

l.-̂ IJo control malaria and eradicate Ajades figgypti. throughout the zones where
these exist, by the application of oodurn insecticides,

2**̂ Io control other diseases borne by insects which are affected by the same
insecticides, ,. . . . . • . . • - .

3«"*̂ o reduce morbidity. and mortality among children by-reducing- the fly
population,

4,-3?o evaluate the results of such a program by comparing tha morbidity and
mortality rates of ixissct«-boj?ne diseases, and by determining the
AedBB aogypti, indez.

5»"̂ o train IOCP! professional and auxiliary-personnel in the most effective
methods of insect control by the application of modern insecticides*

»' - . • ;

6«-fl!o assist tha Hinistrias of Public Health on these and related problems.

• /B, Participation....
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B. Participation "by yEO/jASB in the Qoioj>ieratlY,f[,fic'ogyag>jt.

23« Responsibility for the technical aspects of the programs has rested with

WHO/PASS. Since 19̂ *9, the following personnel has "been assigned to the programs,

with headquarters at the. Zone III Office of the pASB ia G*iatemala City,

1 Entomologist 10 months

1 Medical Officer, specialized ,
in yellow favor control and
Aedes^ ffegypti eradication 1 year and 9 months

1 Sanitary Engineer 2 years and 8 months
(Part-time to programs)

2ii, In addition, all Cv-uutries were visited in 1950 "by the WHO Regional Consul-

tants on malaria and Chagas"- disease. During these visits the scope of the prob--

lems and control methods were reviewed, and recommendations made for future pro-

grams of investigation and control,

3P« Participation lay UIIICgB1 in the Cooperative programs.

2*>. in its March 1950 meeting, the Executive Board of UUIC3P allocated $51̂ ,000

for Central American insect control programs, (Document B/ICBff/1̂ 5,) At sutsa-

quent meetings in May and lovaiabar 1951 and April 19521 additional amounts of

$29.000, $180,000, and $26,000 respectively were allocated* Shus, the total

amount allotted to the programs in Central America is $7̂ 9,000, of which

$738i°00 have now "been spent,

26. Specific allocations by countries have been as follows;

British Honduras , $ 22,000
Costa Rica 91,000
11 Salvador I6?t000
Guatemala 118,000 ,
Honduras 117,000
Nicaragua 23̂ ,000

2?» She greatest part of these funds, amounting to $6*15,000 or 83,4$ of the

total, has been spent in the purchase of insecticide* 3Tof the most part, thif

t- , . /&&<*.,<,.,

, . • . • •
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has been 75$ DDT wettable powder, with smaller amounts of 100$ DDT and DDT

emulsifiable concentrate also being furnished. For typhus control, 10% DDT

dusting powder has been employed.

28. Of the remaining funds, $28,700, or 3.9$ have been spent for supplies and

equipment (sprayers, flashlight batteries and bulbs, solvent, etc.) and $92,600

(12.5$) has been spent for vehicles.

29. In addition to these sums, UNICEF has expended a total of $112,725 in

freight charges to Central American ports of entry. The Governments are respon-

sible for internal transportation. The costs of freight are not charged to

country allocations, but are borne by UNICEF as part of the routine administrative

costs. They are included, here and in the country summaries, for purposes of cost

analysis.

G. Resume of Program Development

30. UNICEF-furnished supplies for the programs began arriving in Central America

in April and May of 1950, and by July of that year operations had begun in all

countries. Prior to that time it had been necessary to train the required number

of local personnel in residual spray techniques.

31. The Table on the following page summarizes operational data by six-month

cycles. In four countries localities are sprayed every six months., In Honduras

and British Honduras, eight-month cycles are used. Data from Honduras and British

Honduras have been tabulated in this Table in six-month periods, so as to afford un-

iformity, although the country analyses will show the data by eight-month periods.

32. In tabulating costs of the programs, the following methods have been used.

UNICEF "World Average Prices" have been charged against country allocations, and

are used here as the basis for cost calculations. Insecticide unit costs are

calculated per kilogram of DDT as 100$, since this terminology is normally used

/by the ...
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COOPEBATm INSECT COHgROL PHOGRAMMBS IH GBM3AL AMBSICA
SUMMAPT 0? OPE3ATIOHS

?OR SIX COUHTBI PKOGBMMES*

i&ocalities treated
Houses treated
Population protected
Square meters of surface treated
Kilograms DM0 (as 100$) used

G-OVSHHMSSffi COSTS
Personnel
Supplies and Equipment
transportation

Tetalt

EJHICEP COSTS
Insecticide
Supplies and Equipment
Vehicles
Freight Charges

Total:

POT4L COSTS?

Cost per person protected*

May - Dec.
1950

2,431
227,66s

1,203, 7^
54,329,555

S5.273

$ 146,075
33^05
16,510

$ 196,390

1 74,365
5.005

12,2^0
13,990

$ 105,600

N? 301,990

$ 0.25

Jan. - June
'1951
^,l4US

289,517
1,5 ,̂̂ 7

67,350.334
137,592

$ 137,500
22,095
15,370

* 225,965

$ lte,o65
u,705

11,005
23,670

$ 121,445
'$ 407,410

$ 0,26

July - Dec.
1951
4,026

280,434
1,537,4^76

79,947,463
132,657

$ 182,560
3 ,̂005
21,030

$ 241,595

$' 137,070
3,990
7,155

. T _2l»l35
$ 169,350
$ 410,945

§ 0.27t

Jan. - June**
1952
3,279

237,874
l,29S,595

67,422,661
95,563

"
$ 161,76^

29,705
19,320

$ 200,790

$ 93,050
4,355
6,750

15,220
$ 113,975

o 320,765
$ 0.25

i

Totals**

14,184
1,035.493
5,5^,27S

269,050,563
451.035

$ 677,900
123,610
73,230

$ 274,740

$ 446,550
13,055
37,150

. 74,615
$ 576,370
$ 1,451,110

0.26

*
**

British Honduras, Costa Hica, El Salvador, Guatemala, Honduras and Nicaragua.
Data for June, 1952 incomplete for British Honduras and Honduras.

teJ
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"by. .the countries In reporting EDS- consumption, and-total costs, are shown, •. Sup- •

plies and equipment have "been given an arbitrary .depreciation of„ 33rl/3/9 P®* year.

Depreciation, of, vehicles has "been Assigned on the basis, of the TJ..S..:'Automobile-.

.Manufacturers.*: *Blue Book", values; 2$% depreciation, the first, year of use^ .and

15$ per year thereafter. . ..... . , • .: - . • ; , - • < .

33*. JfhereY.er ̂ possible, actual costs as reported "by the countries have been

..shown, . ,¥her,e. this is not possible, budget figures, have been used, and have teen

classified under .the appropriate .headings of. personnel» Supplies and Bqulpiaent*

and ̂ Transportation, -However, Government expenditures for DĴ J have, not been. in~

. eluded unless this DD3? has actually bean used in the program, when unit costs are

then calculated and the totals shown, 2hus, although. Hicaragua.and Honduras havp

. inade, substantial expenditures for DD2, these sums do not appear since this PDS has
' . , * , • > * - , ' - • > . . - . , . . . , . • ' . ,. . . , r . j .

not^yet "been used. ..,-. .;. , , ;. . , ,. .

3lu A word should "be said here about Sptala for all. programs, as well a,a totals

shown, in the, individual country..SHiTimarjes. 3?he number of houses- and. the population

shown in the latals does not. cprrBsppnd to distinct individuals, since the.majority

of housos have been treated four times, and the, population-protactad: once, .©yerŷ

cycle, .Shese totals, are shown for the purpose; of, calculating overall averages .for

.., .therprogram8f . „ . . _ _ . . . . . . - . , . . . . . ,,,, • . • . . . . • . ;

35* During the course of the operations, many changes J.n techniques have beenj.

madet as. experience.is gained under.conditions, in Central. America. Experience ia

one.country which' has proved useful in.improving efficiency has. been;adapted in ,,

other, countries of the region. . . . . . . . ... , . . . , „ . . ; .. , - . ... .... ..,.•

36* In March 19̂ 0,a basic change was recommended by the Segion̂ ''Office.p̂ ;;WiO/

PASS, It was recommended that the dosage of DD2 per square meter be., changed f?Qfc

2 grams to 1 gram, when wettabls powder was used, from Z grams to 1.0-1,5 grams
', •- v . , • - , ' • ; .'.,.. t . .- • . ' . . - , . , . . . . - - . i .

.-' . /when..**
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when emulsion was used, and from 2 -grams to 1»5~2»0 grams when solutions of DKC

ware employed. At the same time, the Hegional Office recommended that one or two

treatments per year "be made, but that if at all possible .only one* These recom~

mendati'ons have "been adopted in Eicaragua, and reductions in EDT dosage have "been

adopted in modified form in Honduras. •

37. Although it was envisioned that these recommendations would permit wider

coverage of the population with DDTi this has not been possible. This method re--

duces unit costs to UNICM1, "but not to the Governments, since costs of personnel,

supplies and equipment, and transportation are more or less independent of dosage.

The net effect has "been to extend the period of•availability of UMICSF supplies in

those countries which have reduced do'saget "

38. In summary, program operations have expanded tenfold, since the cooperative

programs were initiated. Operations were under way in 19̂ 9 in 'three countries,

with protection "being afforded td some 150,000 persons. At the present time, •

roughly 1,500,000 persons are being protected during each cycle of treatment, and

it is planned to 'increase this figure in subsequent cycles,

H. Government Personnel aesponsibla for tHe Development of .the Cooperative Programs

39* IB the discussion of operations in the individual countries, an attempt has

been made to mention the names of those persons who have had the responsibility for

the development of the program*

llO« la the final analysis, the success of a program of this type depends upon

the personnel executing it, This statement applies as far down the administrative

ladder as the individual spraying a house in a locality, and in the local authori—
and householders

ties/assisting him. It is sometimes easy to overlook this fact in preparing sum-

maries of large operations such els this. For this reason, names of individuals

have been" included in the country summaries, These persons are' responsible for. the

• ' • • - . /planning...
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planning and execution of the program within their countries? they, joust make the, . - . - - \ . . . • * *

innumerable daily decisions connected with an operation of this, type; wbrtev-ir

success has accrued is due in large measure to their efforts*

!• Status of Insect.Borneftisaases as of June 30A 1952 .

ill» Statistical data which may be subj.act to analysis and which may be presented

to show quantitative results for these programs are meager, ifhose which are avails

able for each country are presented in tha .ia&ividual discussions. What is desired

at this time is to explain some of the iiBitj&tieas existing, both as to the:amount

and kind of data present, . - .

h2» At the time the programs were iftitiatiid, no attempts were made to establish

malaria surveys which would give an..accurate picture of the disease incidence be/-

forehand. Rather, it was felt that instead of survey work what was needed was the

establishment of insect control services, .onoa it was accepted that malaria was -,

endemic in many areas throughout the region, Ilierefore^ data prior to the programs

are either several years old, and may be influenced by cyclic changes- in malaria

incidence throughout the region, or apply to only a limited number of localities .•

in each country. , .

ij3» Data on morbidity and mortality are conceded to be of doubtful quality in
I

Central America, The long experience of the population with malaria has probably

resulted in over^reporting, particularly from areas where medical services are in-

adequate or non-existent. Indeed, ona might say with sacnrity that throughout, most

of Central America »Pever and/or Chills resulting in death automatically equals

Malaria," One specific example will suffice to illuminate this condition,

!4u Ihe specifie death rate from malaria for the city of Managua, Nicaragua

averaged around 3̂ 0 per 100,000 par year in the years prior to the establishment

of the cooperative program. It has remained at that level throughout the program,

. . • • . . /However ....
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However, data from malaria surveys during 1951 and 1952» as shown in the report on

Nicaragua, indicate clearly that malaria Is disappearing froartho city, A stfody of

this anomalous situation reveals 'that all deaths are reported to the Civil j-tegifr-

trar, whose office is part of the Ministry of the Interior* Ihe Registrar must*"

list as the cause' of death whatever information is given him by either the physicie.

who attended the case or the person reporting the death. Only a small percentage

of the total deaths are seen by physicians, so that in the majority of easas a

•layman's opinion as to the cause of death1 is incorporated into the official statis-

tics. Apparently, the law regarding chills and/or fever'proposed above is valid

for' Managua* ' ' • • • • • :

&>• So ascertain the true picture of'malaria in J-ianagua, an arrangement has been

'• made '"between the Health Department and tho Begistraa?'whereby all deaths reported

from malaria to the registrar' 'are immediately reported to the Health Department.

- Acting on this "informal; ion, a-physician and entomologist from, the Insect'Control'

Section then visit1'the'house where the death occurred, and attempt to establish

whether the death was due to malaria, by means of'a study of a clinical history}

movement of the deceased prior to death, blood films from other members of the ""

family'̂ '" and a search for Anopheles within the house, $his service has been estlab*

llshed only recently, and no specific Information can yet be giveii as to results.'

1*6, Spleen Indices and Parasite Indices',' where reported in the "individual

country summaries, generally provide accurate information regarding the incidence

of malaria at'the time of survey, and of its history for some time past» Surveys

of this type' are generally carried out in':a' representative group of the populat'iont

except in those localities small onough so that all parsons can be included in the

survey. In general,'groups of 100 or 200'persons are selected from each of four

cuadrants of a community,

• • « • /Of particular ,»*,.
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,li7f . , Of particular interest is the incidence of malaria in the ,age -group taXow.-

3,'-year,., an accurate.indication of the amount of- transniission taking,, place. Jt.is

planned.:to smphasize-data.of this type,in future surveys..-, , , ;» . ;,,- • ; . • • . -,; • , ...

]|8* An indirect indication of the reduction in transmissiott,.,m8y;."be obtained; by

a cocrparis'on of .•the-:-relative incidence of the types of/Balaria: parasites,'; , Ihis'in-

^formation: is par ticulsirl^ valid when consumption of aati-riaal-arial drug*."byctbJa'...'•••;

•general-population-has fceea liMited, . In the -case of- ''Central ;-jg»er.'iC8i»-,a. rise ̂ In'-

•tha .percentage Qf 'ioif-ectioas aausedr'by -Blaaipodium -vivajc "hae .'."baea • geaarRlly -no'tedj;

while £j» falciyarao infections are .apparently .on the-vase.: I-n-:'Triew of «the fact ;..

' -that v.|vay' is more "apt .to'causs relapsos t&aa.!|'a3.(c|paraiai; and that.^tliete iis. evi»>^

denea'tliat the overall" incidence of all forms.of the infa-ctions :has^eien r.educ0d>.:

the Inference iaay "be EJade that an appreciable percentage of all casea .are; fee -tot;'

relapses, .v;••'..-.•...-.''•-. „:;_•-. .i=..-. :; ^~^-.'- *'-'-•

Jj^.. Kot included in the-'individual country-euwoarias'i Taut Worthy^ of : mention at-

this podnt'i is '-the-layman^B-'agpraisal^ of-the programs.. "Shero is widesprxiiad: tJelietf

in Gan.tral iSjnaric®, that thet.:in,cidahce of malaria has 'been redxi&ed, . la -numerous; lo-

calities, "-coEuaonts have. Ije'en jnade Tsy teachers to WIGSS1 and VEQ^g^SB personniai: -.>

ahoxrb the, increased- attendance lay children as a result -.of the ^3?o.graas..--'.Srhile,-'Bubh

information cannot "be pictured quantitatively, it represents.-an «,pprociation-oii' the

part -of the people of-the efforts of -their Sovernmajats :'aiid.'tha United-Hat ions tp

• soljrs one. of the pr-ofcleias -which has' confronted 0"entral •Ansrica'f or• centuries;' " "••'

"'50* •' • With reference to'yellow fever,'the programs have been very -off eetive in" con»

trollinfe'r-^d^s--aegyytii the vector'• of the urban form.- Although yellow fever trans-

mitted.'^ forest oosq.uitoes-a^per-re-d in Costa Uica in-19511 the outbreafc wae -

limited to''forest regions .and- did:aot"penetr?^e into population'centers* Ihe-- "

vaccination1 caapai^as being• carried out-"by the several"- &overniaents• have';provided

• . • « • ' /additional ....
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additional protection to the population roost likely to "be affected "by the diseasst

i>l» Ihe results of the typhus control program in G-uatemala, in operation sines

19451 are shown in the r.eport on (Juatemala, and demonstrate clearly the effective-

ness of .the program, . . . . . .

52, With reference to other diseases transmitted by insects, much work mist

still "be done to determine their incidence and extension, During the first cycles

of spraying,, high fly mortalities were observed, tut flies rapidly developed a re-

.sistance to DHD, as.was anticipated. Onchocerciasis, in Q-uateaala,. is the subject

of a separate research project? a cooperative study by the Guatemalan Health De*-

partment, the PASS, and .the National Institutes of Health of the U.S. Public .Health

Service.. It is hoped that the results-of these studies will point the way to a

control program in the. future. .

J» Plans for the, future , .

£30 Snough insectic3.de. is on.hand in all countries, with the exception of Qua—

tejnalaf to carry the prqgrsjas through the oowing-12-month periodf at least* In

sops countries,, "both WICBJ' and G-overniaent supplies will te usedj in others, there

is still a sufficient quantity of UNICES' DD2 on hand. Guatemala has p-urchased

106|000 Ibs, of DDS».and its arrival is expected during July, so that spray acti-*

ylties may "be resumed.. . . . .

tjjj.̂  • For the period of the next twelve months, two countries (Guatemala and

Nicaragua) have entered into a technical Assistant Agreement with the TOO/PASB» .re-

garding a continuation of the insect control programs. -Panama,will also participate

in this-program, and it is hoped that Honduras will do so.. In Costa Eica, El

Salvador and British Honduras, contact, with the programs and consultant service when

necessary will "be carried out as a regular function of PASS personnel from the

Zone III Office. Ihe objectives of the technical Assistance Program will "be

... /similar ....
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similar to those previously outlined; the programs are wider in scope in that

additional personnel will be furnished by WHO, more emphasis will be placed on

yellow fever due to the danger involved, and fellowships for specialized studies

will be included for national technicians.

55. The PASS, in cooperation with the Governments of Central America, has also

initiated a study of the epidemiology of jungle yellow fever. The study was begun

in July in Nicaragua, and will include entomological studies of mosquitoes in the

forest canopies, as well as investigations on the existence of yellow fever in

the animal population of the forests.

56. Future plans call for intensification of malaria surveys, to determine the

incidence of the disease in the various countries and to provide a check on the day

when residual house spraying need no longer be carried out. In several isolated

instances, there is evidence that this technique alone is not sufficient to control

malaria in population centers. The reasons for this failure will be investigated,

and, if possible, other preventive measures adopted. It is also hoped that the

knowledge of vectors and vector habits in Central America can be added to, through

surveys-and special studies of the type indicated above.

|j RETYPED FOR FILMING ||
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Annex I

3 £ ! 3L ! S. H H Q H D U B A S , ..

A* Incidence of Inseot~Borne ffisease Prior to frhe gooperative grograp

Ihe Colony of British Honduras has an area of 8,600 square miles and an
estimated population of 69,,000f almost half of whom, live in Belize, the Capital
City* Much of the terrain in the Colony is coastal warsh land extending back from
the Gulf of Honduras from distances of ten to twenty miles. Eainfall is heavy,
in many places averaging more than 100 inches per year.

Previous medical history in the Colony indicates that malaria was the leadin
communicable disease. According to data in 19̂ 7 the attack rate _for hospital
patients was 1,626/100,000, and should previous in*- and out-patients1 records from
malaria be valid, one night presume an annual attack rate for the Colony of
approximately 15t000/100,000, or some 10,000 cases annually.

The principal species of Anophelines found in the Colony have been albimanue
t*o st itipennis. and darlfeigi.

Yellow fever had been noj>*existent in the Colony for more than a generation
at the time the program was initiated, Ihe Medical Department of the Colony was
controlling Aedes-aegypti, by larvieidal oils and by distributing predatory fish to
householders, which were stocked in the cisterns used to catch rainwater for water
supply, In 19̂ 9 a small scale residual house spray program using 5% DKC in kero-
sene was begun.

B, ffirst Discussions with UIICBff and WHO/PASS and the Development of the Official
Requests

Following exchange of correspondence in 19̂ 9> a representative of the WHO/
PASS visited British Honduras in October of that year to discuss the possibilities
of a cooperative program with the Government and to assist in drawing up a formal
request to the Executive Board, Encouraged by the success of the small campaign
of this year, the Government requested assistance in the form of insecticides,
auxiliary equipment, and transportation, (Technical grade DD3? was requested, since
the Department had experience with this type -of spray and most of the houses in
the Colony are constructed of wood; later, the request was modified to include
solvent and emilsifier as well, rather than apply the insecticide as a solution
in kerosene.

In January of 1951 representative? of WIGS? and WHO/PASB visited the
Colony to assist in drawing up a proposed plan of operations. At the time of this
visit, the Medical Department requested that an experienced person from one of the
other Central American countries be sent to the Colony to train local personnel,
Ihe Basic Agreement with WICEE1 was signed on December 19f 1949 and with the WHO
on January 2, 1951,

/She preliminary »»»,(•
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The preliminary plan of operations called for toe spraying of all nouses
in the local areas of: the Colony and.when sufficient experience had been gained,
to transfer operations to the urban centers. The amount of DDT requested frctij
UWICEF was sufficient to protect the entire population of the Colony during se-
veral cycles of spraying.

At the time that training of local personnel was begun, it was discovered
that the-spraying pumps on hand at the'Medical Department warehouse would be in-
adequate* for the Programme, and UKICEF was requested to furnish 30 sprayers from
the allocation for British Honduras.

CJ. ".Allocation, by the Executive Board-of TBOCGpllV.?PP ;tbg. CooperativeProgramme'.

In March 1950 the Executive Board allocated $22,000 to British Honduras
for the Insect Control progyfttBme.

The "breakdown on-the supplies furnished by UJUCBP is as follows:

Item ' î|tf Costs

\ Insecticide
DDT,' lOO-li, technical grade 50,000 Ibs. $ • 13,700. , , • .

Supplies .and Equipment ; •• '6,̂00 *
"T.Solvent̂  and*'"ewulsifier . -- 11,3̂ 0 gals, ' . • . " ••••..•'.
'.'.Sprayers and spare parts • . 30 , • . .,
Ancillary .equipment , ;, various . - : . - • • •

Vehicles 2,000
Universal Jeep, spare parts • . : • : :' ' • "

. . .and .tires,.' . , . . . . • - '1 ; • . . . , - • . • .

Project Personnel 500
Salary .and expenses of gonduran , , .' • • • . . . • • . . .

. /-technician during one month, to • . : • • • - ; - • : . . • s:;

train British Honduras personnel 1 •, . •• . ••. . • ' ; •':"- •'"

. . .,_:,..; ' • TOTAL: -,-•$ ,22,600 -

T̂tie deficit of $i500 has been made up from .the unprograramed.'balance in'
the overall British Honduras allocations. * .;

• In̂  addition, UIIICEF-has expended the following amount in freight charges
to the port.of entry 4& British Honduras: • ; • . - •, •- .

Insecticide $ 1,522.33
Supplies and equipment . 3*265.17
Vehicles • ' ;• 101.2̂

TOT/iL: , •$ b,SQ8.lk ••• •

,. • ' /These awounts
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These amounts are not charged to the British Honduras allocation, but are
included in the costs of the Programme for purposes of analysis.

Following the original allocation* supplies for the Programme began ar-
riving in British Honduras in April of 1950.
D< Government Personnel Responsible for thê  Develppment of theTCocrperative Pro-

gramme.

The responsibility for the execution of the Programme rested -with the Med-
ical Department of the Colony. The Programme has been organized under the super-
vision -of the Sanitary Inspectors in the various Districts of the Colony, who are
charged with the supervision of the Programme in addition to their regular duties.
The following personnel have; been responsible for operations:

Senior Medical Officers: Dr. L.P. Younglao
Dr. L,A,P. Slinger
Dr. G.G, Smith

Chief Sanitary Inspector: Mr, M. Cervantes
E* Programme Operations.

Prior to the arrival of UHICEF supplies, Mr. Bernardo Avila was loaned by
the Government of Honduras to train personnel in the Colony in the proper tech-
niques of residual house spsay operations. Mr. Avila spent one month in British
Honduras with the Sanitary Inspectors who were then charged with training the
necessary number of men for the spray crew.

The Programme in British Honduras began in May of 1950; for purposes of
comparison, however, the first cycle is considered to have terminated in December
of that year and is so shown on the accompanying table*

As a further measure, the Government proposed in 1950 that an airplane lar-
vlciding campaign be established around Belize, the capital. However, in view of
the fact that the Programme was designed as a Residual House Spray Programme by
the WHO, this proposal was not accepted by the Geneva Office of the WHO,

In the development of the Programme, it has not been possible to spray all
houses, due to objections on the part of some householders. This is particularly
true in the capital, and undoubtedly has contributed to the continued presence of
Aedes aegypti in Belize.

Following the recommendations of the Regional Office of the WHO, eight month
cycles are now being employed. It is usually possible to complete spraying within
a five-month period.

F. Incidence of Insect-BorneDiseases _ as of June 30̂  1952.

Perhaps the best indication of the, success of the campaign in British
Honduras can be had from an examination of data on hospital admissions for malaria

/and other causes.
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and other causes. It must be borne in wind, however, that outside of the General
Hospital in Belize, which receives some 50$ of the admissions and. where laboratory
services are readily available, malaria is diagnosed clinically.

Nevertheless, the data are indicative of the results of the Programme.

Admissions to Fpspitals
Year Malaria Total Admissions$ of Admissions due to
___ . _____ ____ --„-.,. .-, ̂ a-*-arAa; . _

19̂ 7 1,010 4,973 2̂ .3
19fc8 95k 6,015 15.3
19̂ 9 898 6,301 1U.3
1950 806 6,910 11.7
1951 53k 6,823 7.8

Attached to this report is a graph, shoving the reduction in out-patients
seen for malaria, by months, over the past three years. Again, the data-indicate
;a steady decline in-malarial incidence, which, as the Director of Medical Ser-:vices points out in his Annual Report for 1951, can only be attributed to the
;.Insect Control Programme activities.

: Daring 1951» an extensive inspection for Aedes aegypti was conducted by
". Government personnel, with the assistance of Sanitary Inspectors of the PASS.
'. Of thirteen localities inspected, geographicalljr representative of the Colony,
ionly Belize, and Corozal were positive. With these results at hand, it has been
, recommended- that all houses be sprayed, and inspections again be made in these
?two.localities.

• ' The Government has on hand a stock of yellow Fever vaccine, and plans to
use: this among workers in the rural areas.

' G* ' I'laffs. ,for the Future.

The Government has now expended some ̂ 0$ of the DDT furnished by U1UCEP.
Supplies should therefore last for three or four more cycles, depending upon the
increased consumption in spraying all houses in the Colony. There is, therefore,
enough DOT on hand to continue the Programme for two more years. It is probable
that supplies of solvent will be expended more rapidly; this has been brought
to the attention of the Government,

The Government is taking steps to secure the services of a Malariologist,
who will, be charged M&& systematic surveys throughout the Colony, to determine
the real incidence of the disease and the reasons for its persistence. In this
connection, the PASB has made plans to conduct a malaria survey in the Stann
Creek District, where A, darlingl had previously been found. Almost 5C$ of the
total hospital cases of malaria come from this district, and it is hoped to be
able to discover the reasons for this high incidence, and report on them later.
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NUMBER OP CASES OF MALARIA

SEEK IN HOSPITALS AND CLINICS
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«
Cooi>erative tnseot Control ̂ Programme - JSummarjr of Operat iona

-Q ,̂ Eirst Cycle
$f?" • May - Dec
•S'& : 1950
>£

i
i

Localities treated | —— -
Houses treated
Population protected
Square meters of surface treated
Kilograms DDT (as IDOjfr) used

fen - Days spraying
Man — Days supervising
AY£BA£ES
Houses/Man-Day spraying
Sq.. Mt. /Man-Bay spraying

)DI applied, grams per square aeter

Qowsmssss COSTS '
Personnel
Supplies and Equipment
Transportation

Total:

OHICEB1 COSTS , '•
Insecticide
Supplies and Equipment
Vehicles
freight charges j

Tctkli.

TOTAL COSTS: : ,

11,OCJ*
^7,55S

L.675,63^
3,625

1,519
592

7.3
1,102

2.16

? ' 3.205
—— *-

•560
- 31-565

J 2,190
1,065

250
goo

? *,305
? 7.S70

Cost per person protected $ 0.1J
i

Second Cycle Third. Cycle
Jan - June . Nov., 1951

. 1951 iferch 1952
——

8,5^5
37,^3

1*163,191^2,625

1^05^
366

g^
1,105

2.26

* 2^655——
255

-2,910

$ 1,580
. 1,065250
: -p.5-

$ 3,030
$ 6,5^
$ Or17 '

,,! ———— - • - ,

• ; 9,:3i7; 4o,629
1.350,561

2,934
1,0^5

393

- • ; 5 - 9
1,295

2.17

$ 2^770——
205.

. 3,o?5
"'.-'•• •

,

$; 1.770 •
• 1,065

150
__ V5.0

$;-. 3 "7.55
-$• 6,soo
$' 0.17

"Fourth Cycle Totals as of
June 1952 June 1.-I952
Sept. 1952 ^~
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———
2g,906

125,650
4-,iS9,3g6

9..1S4

3>6i6
: 1,351

g.o
, -1,159
' : > - . .2^9

: $ -g,630
• • -• —— .

; - ' 9 1 0
• - 9,540

• ; $ 5,540
'" 3,195

650
2.285

$ 11,670

$ 21,210
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AKHEZ II

COSTA RICA
A« Incidence of Insect-Borne Disease Prior to the Cooperative Programme'

The Republic of Costa Rica Is located at the extreme southern part of Central
America, it has an area of approximately 50,000 Kin. and in December 1952 the popu-
lation was estimated as 838,08̂ « Approxln&tely one-half of this population lives
in the lowlands, the remainder on the Meseta Central or-Central highlands, concen-
trated in the vicinity of, San Jose, the Capital.

Transportation is good within the central highland regions "but difficult in the
lowlands, where most of the insect-borne diseases exist.

Malaria has occupied a leading position in the causes of death in Costa Rica;
the death rate from malaria was 78/100,000 in 19̂ ; morbidity from malaria in 19U8
was 9/1,000. It is significant, however, that in the coastal provinces of Guanacaate,
Puntarenas and limon morbidity and mortality rates were 10-20 times the rates for the
provinces of the Meseta Central,

Prior to the initiation of the Cooperative Programme there had been no case of
Yellow Fever in Costa Rica since 1918, although the appearance of cases in Panama
in 19*t8 emphasized the great danger which existed for Costa Rica should yellow fever,
particularly the urban form, spread throughout the country.

Other insect-borne diseases in Costa Rica included Filariasis and Chagas1 disease,
The former was prevalent in the area around Puerto limonj scattered surveys had
shown the latter to exist in several localities throughout the country.

B. First Discussions with IMICEF and VHp/mSB and the Development of the
Off iqial Refruests

In 19̂ 9" representatives of TMICEF and WHO/PASS visited Costa Rica to discuss
the possibilities of a Cooperative Programme in Insect Control. The Government was
highly receptive to the idea and a request for insecticide, spray pumps, vehicles
and auxiliary equipment, as well as funds for training local personnel were re-
quested from TMICEF. later in the year, representatives of both organizations again
visited Costa Rica to obtain more specific information regarding the plan of opera-
tions of the programme and ports of entry desired for materials.

The preliminary plan of operations called for the protection of the entire
Province of Guanacaste or a population of approximately 100,000 inhabitants. During
subsequent cycles the work was to be expanded to other provinces.

C. Allocations by the Executive Board of pNICgF for theiCopperative Programme

In March 1950 the Executive Board of UN1CEF allocated $91,000,00 for the Insect
Control Programme in Costa Rica, The breakdown on supplies furnished by IMICEF for
the Costa Rlcan Programme is as follows:

/Item
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Item . , XJnitB'. Costa

Insecticidê
""7556 DET, wettable powder -180,000 Ibs. $ 56,700
100$ EDT, technical grade 2,000 Ibs.

Supplies and Equipment
Sprayers and spare parts 80 * 3,000 *
Microscope • • . 1 • . .
Adding Machine 1
Calculating Machine 1 ;. /
Ancillary Equipment various

Vehicles
Jeep Station Wagons, spare parts 6 lU,700

and tires

Project Personnel
Travel Grant for Chief of malaria

investigations 1 200

Total $ 7̂ ,600

* An additional 60 pumps are being procured.

This credit "balance of $l6,iHDO has "been added to the unprogrammed "balance in
the overall allocation for Costa Eica.

In addition, UWICEF has expended the following amount in freight charges to the
ports of entry of Costa RicaJ

Insecticides $ 12,21*0,1*7
Supplies & Equipment 1̂ -7. ̂3
VehicleB 1,599.00

. • $13,986.90

These amounts are not charged to the Costa Bican allocation but are included
here in the cost of the programme for purposes of analysis.

Following the original allocation, supplies for the programme began arriving
,in May 1950.

D, Government Personnel Responsible for the Development of the Cooperative Prpgrarme

The Ministry of Public Health of Costa Rica is responsible for the execution of
the Insect Control Program̂  Specifically, responsibility rests with the Insect
Control Section of the Public Health Department within the Ministry. The following
personrfel have been responsible for the programme:

/Ministers of
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Ministers of Futile Health: Dr. Carlos Saene Herrera
Dr. Joae Cabezas Duffner

Director General of Public
Health: Dr. Oscar Vargas Mendeiz

Chief of Insect-Control Section: Eng. Horacio Podz Soto,; '

Chief of Malaria Investigation: Lie. Manuel Antonio Martinez M.

Et Data on Operations .

Before the programme began in Costa Blca, Mr, Martinez spent several weeks in
Guatemala, El Salvador and Honduras observing the .insect control operations in those
countries.

Field operations in Costa Sica began in June 1950, Work vas concentrated in the
province of Guanacaste although parts of other provinces were also treated. The
areas covered and the population protected were increased during the second cycle
of treatment.

In April of; 1951 a case of yellow fever was reported in Panama, near the Costa
Elcan border, on the Atlantic side of the isthmus. The Health Department of Costa
Rica immediately began preparations for a large scale vaccination campaign, which
was begun in May* In June suspected cases of jungle yellow fever began to be
reported; from the Province of Union and it ̂ became apparent that a serious outbreak
of jungle yellow fever was occurring in Costa Rica, A part of the' history of this
outbreak has been reported elsewhere and it is hoped that the entire history will
soon be detailed; suffice it to say at present that 50 deaths from yellow fever have
been confirmed, 135 clinical cases have been confirmed and estimates of the total
number of cases have run into the thousands.

Faced with the outbreak of Jungle yellow fever, the Health Department increased
its efforts in the vaccination campaign. The Inter-American Cooperative Health
Service (SCISP) of the Institute of Inter-American Affairs assisted greatly in this
campaign, and a helicopter and crew were obtained from the U.S. Air Force to help
reach isolated population centers, During 1951, 188,2̂ 1 persons were vaccinated
and an additional Uo,813 have been vaccinated during the first six months of 1952.
At the same time, as lsv shown from the data in the accompanying table, there was an
actual increase in the number of people protected by the Residual House Spray
campaign. • .

Other agencies which participated in the campaign against yellow fever in Costa
Rica were the-Gorgas Memorial Laboratory, and the Board of Health of the Canal Zone
through its laboratories?

It is perhaps impossible in a report of this•• type to convey aii idea of the :

efforts expended by the Health Department personnel and the assisting agencies in
combating this epidemic. However, the results outlined below will afford an idea
of the progress made, -

F. Incidence, of
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F. Incidence of IneectrBorne Dlgeaaes as of June 30. 1952

With, reference; to yellow fever, three (3) deaths and five (5) case's have "been '•••-•
reposed; during 1932. Thus the epidemic'has apparently "been arrested 'in'-boata Rica*' ;:

These figures'are included in the totals previously cited.

The success of the Insect Control Campaign in limiting yellov fever to jungle
areas in the country may "best be appreciated from the £olloving data:

1076 localities were initially Inspected for Aedes aegypti; of these, 103 were
positive,.on,,first inspection. In June of 1952 only one locality remained positive;
it haŝ ên'treated-during • the cq.urse of the Programme and is, awaiting a subsequent
inspection tq.determine its present status. Should Aedes aegypti not., have been
controlled--in Costa Bica, ;l-t- is entirely $a?©t«&&36 that the. history of1 the outbreak,:bf ;:'A
yellov fever would have been written In another e»d far more serious form.

With referenc to malaria, Table I shows the percent reduction in malerla cases
at the General Hospital in San Jose, ffeis hatjital, serves the entire country and ; : '•
data have- ,been tabulated by provinces..„-....

In 1951 malaria surveys were carried out by the Insect Control Section in local-
ities not under treatment in the programme, to establish the incidence and delineate1
areas to '••'be: included in future cycles of treatment. These data are summarized, in
Table II. "*' " r'

In 1952, surveys were begun by the Section in localities previously treated, ••" '
as a measure of evaluation,- These, data are sumoarized in Table HI.

A comparison of Tables^II and III clearly reveals the success of the Insect
Control Programme. Guanacaste, historically the most malarious of the provinces,
nov shows a strikingly low incidence of malaria* Furthermore, the majority of
positive examinations in Guanacaste occurred in the age groups above 5 years; thus,
it would be difficult to differentiate new infections,. Ho positive' slides were
found in the 151 examinations affected in the below 1 year .age .group in Guanacaste,
however, thus indicating that transmission of new cases is beinjg halted.

The two positive examinations in the age group below l'ye"ar,''in Table III,
occurred in Canton Central of PuntarenQS Province, ,,,A,11,..33.,positive examinations
in this Canton occurred en the Island of Chira, which apparently presents a special
problem in malaria control, which will be the subject of a later investigation.

G. Plans for the Future

In the first ̂  cycles of treatment the Government has expended approx3'.mately
1«$. of the.?;inseotli5ide furnished by UHICEF, as will be seen from the table summariz-
ing operations. However, the rhythm of work is constantly increasing and plans for
the year 1953 call for an increase in the member of spray crews operating. At the
same time, it Is planned to continue with the malaria surveys so as to provide a
constant evaluation of the work being done.

/With reference
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With reference to yellow fever, vaccination of the rural population in the
aones exposed to the disease will continue until the entire population has "been
reached. Costa Rica will also participate in the Eplderaiologleal study of Jungle
yellow fever, which wiH "be carried out "by the PASS in cooperation with the Govern-
ment of Central Anerica.

CASES OP Mf,IAEIA TREATED IN
8KB JOUf DE DIGS HOSPITAL, SAN JOSE

A D U L T S

Province

San Jose

Alajuela

Cartage

Heredia

Guanacaste

Puntarenas

Liraon

Cases
1950 1951

220

56

27

7

5̂

135

JSI
656

139

29
8

1

20

100

_J3_ •'

330

Per Cent
Seduction

37%

1*8£

7096 '

86̂  , ' .

63$

25̂

.7̂
- 50̂

Cases
1950 1951

18

9

11

0

7

28

-SI

100

Ik-
1
1
0.

0

21

11

5U

C B I I D R E N (0-lU)
Per Cent
Beduction

23^

2$

91$

100$

25^

59$,
W

Totals for all ages:

Cases 1950 756

Cases 1951 38^

Per Cent Reduction k<?$>

/Parasite Indices



Province

SAU JOSS

CAEIAGO

AIAJtJEIA

PUNCCAIIEHA3

UMOH

HEHEDIA

G^AHACASaS
^

OOUHEY I02ALSS

Itoaber of
Ejffitoinatlons

2,099

1,567
l*,3te

1,13,4

3,(A9
- 502

_15
12,688

Age In Years.

No, Examined'

Positive for Ma-
laria > ,

Per Cent-Positive

Less
than 1 1*4 ^

233 2,011 J»,,3C

20

8.6
.1*7

7-3

33TOE9, 195* -
!THS NOT 2KEA!EED

Positive
for Malaria

50

89

265
18̂

215

30

2

835

OF FEKSOM3 EXAMINED

10-1* 15-19

8 3,671* eVf

6 223 68

5,7 ,6.1 8.0

E/ICEF/206 • - ' • ' - .
Bage 29

Per Cent
Positive

2.^

5-7

6.1

16,5
7.1
6.0

&*'
6.6

20 and
over

1,615

131
8,1
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PAB&SOT ETOICES, 1952
FROM LOCALITIES Pll^Ol^T'SEEMED

Province and Canton

SAW JOSK

Turrufcas

purls cal

FUNO&EE1IAS

Buenos Alres

Central

GUAKft-CASTE

ATaangarea

Nicoya

Carlllo

Liberia
C0UOTRY

Number of
EsBJftinationa

-' -• " • ' • •

1,202

135
. ' *

3^
282

163
1>272

' 85 •

'. _ 26:; •
TOTAIS: 3,509.

AGEE DIBUBIBUTION op
l4Hjp

Aje In T(ears than 1 1-4

Ho« Examined

Positive for Malaria

Per Cent positive

277 1,310

2 28

0,7 2.

Positive
for Malaria

19

o
•

9
33

1 '.""•

25
' • • • • • • • .-:o.' . .

0
87

P1ESOHB I3AMIHBD

5.9 lo-ifr
1,287 ' ^39

32 3A

1 2.5 3.2

Per Cent
Positive

1.7

a.o

2.6

11.7

0.6
2.0

0.0

' • : ' ' . °*Q

2'-5

20 and
1̂ 19 over

55 OfcL

2 9

3.2 6,k



COSTA HICA
Cooperative Insect Control Programme - Sftmmary of Operations

s
<Hf a f nwaa
>s. «JwS

Localities treated .
Houses tre?tfid
Population protected
•rquare meters of

surface treated
Zilograms UDT

(as 100/b) used

First Cycle
' .- June ~ >)ec,

1950 ;

679

15,663

8^,650

,2,561,376,

5,^1

Second Cycle
Jan., - June

1951

9^3
19,579 .

,101,309

3,135.825

5,709

Third' Cycle
July - "Dec.

1951

9%20,^5
103,006

3,312,150
6,803

. Fourth .Cycle
Jan. - June

1952

901'
; ' • ' 23,520••: 122, ̂ 69

3.̂ 1,063

5,^23

Totals as of
June JO, 1952

3.*6679.207
Un.^U

12,̂ 50,̂

25^39&,
Man - Days Spraying * .
Man — Days -Supervising *

AVliL&GiiS • •
iiouses/Man-l!ay Spraying *
Sq.Mt, /Man-Day Spraying *
EDT Applied, grams per
square meter

GOVjidLtffiu-jNffi COSTS
Personnel ' $
Materials
Transportation

Total: . s5

U^ICSF COSTS i '
Insecticide . ^
Supplies and Equipment
Vehicles ;

Freight Charges
Total r %

TOTAL COSTS: S.
Cost per person protected i?

_ _ _
- ^ ..

2.1
•

12,685
: 1,325

80
1¥,090

', M70.
500.

. 1.8MO'
1,295
S..6Q5 -

22,695
0.27.

_ _ —
- - _

l.S

$ 2 ,̂210
^35 •

**SO
$ 29,705

.

^ . 5^95 . •
500 ,

i.sUo
1,3^5

S : S.SSO

-, :38.-5S5
$ 0.38

• .
— — —
_ _- —

-*

2.1

5 2^,810 §
M35 '

±65 ,
$- 23*710 s -

* 6,190 $500 :
• 1,100 •

i.Hso .
|..;. 9,270 ?

s 38,920 s
$ 0.58 $

5-1

1.6

23,600
3,600

-465
27,665

^,235500 ''
1,100
1,210
7,7*6

35ito
: . 0.29

- - "—
- - "" .

1.88

? S5.905
13.795
1^70

.$ 101,170

''$ 21,290
2,000
5,830
5,330

3 3&.500

¥ 135.̂ 70
$ 0,3"5

Data on Houses /Man-Day reported for Fourth Cycle only

c
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' AIMSC III . •

EL SALVADOR

A* Incidence of Insect-Borne Disease Prior to the Cqaperative JP̂ ogranime.

The Republic of El Salvador is the smallest and most densely populated on the
American Continent, The superficial area of the country is estimated at 21,160
square kilometers, and the population, according to the 1950 census, was 1,858,656.
The over-all population density is therefore 88/sq. km., or 225/sq» mi«

Topographically, two mountain ranges cross the country longitudinally. The
coastal plain extends inland for some 10 miles, to a volcanic chain of mountains.
These then slope away northward to form the valley of the Lempa Riverj farther to
the north the elevation rises to form part of the Cordillera which runs from eastern
Guatemala through Honduras.

Historically, malaria has been either the first or second cause of death in
El Salvador. Based upon extensive studies carried out by the Health Department in
the years 1938-191*0, zones of malarial incidence had been established as follows:

'•!» ' Zone of low endeinicity. Elevation above 900 meters. Spleen
rates from $% to 20$, Approximately 825,000 inhabitants*

2* Zone of moderate endeinicity, Elevation from 601 to 900 meters.
Spleen rates from 21$ to 35$• Approximately 500,000 inhabitants.

" 3» Zone of high endemicity. Spleen rates between 36/J and 50$ *
Approximately 300,000 inhabitants. •

Iu Hyperendemic Zone. Spleen rates above 50$* Approximately
225,000 inhabitants.

Following these surveys, anti-malarial drainage projects were established in
6 communitjtes to afford protection to some 100,000 people. In 19̂ 6, a DDT service
was initiated which, at the time of first discussions with UI3IGEF and HHO/PASB, was
affording protection to an additional 20,000 people. •

Although no case of Yellow Eever has been diagnosed in El Salvador for some
25 years prior to 191$» entomological studies had shown Aedes ae_gypti to exist in
11 of lit localities surveyed, with indices of from 1$ to 22!£. Thus, the country
was susceptible to an outbreak of Yellow Fe%rer, should the virus become established
in urban centers.

Chagas' Disease had been, repgrted from several localities in El Salvador, but
little was known about its extent in the country.

T̂irst Discussions
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B. First Discussions with UMCEF and 17HO/PAS3 and the Development of the Official
Recmes te.

In 19u9, following an exchange of correspondence between the Organizations and
the Government, representatives of both Ul'HCSF and WKQ/PASB visited El Salvador to
discuss the establishment of an Insect Control Prograioaeand to assist the Govern~
ment in the preparation of a formal request. This first request gives much useful
information regarding the incidence and distribution of malaria in El Salvador. In
January., 1950, representatives of both Organisations again visited the country, to
outline a specific plan of operations, establish a schedule for supply shipments,
and fix the ports of entry to be used for supplies.

The UNICEF Basic Agreement was signed with El Salvador on 18 January, 1950, and
on January 2, 195l> an Agreement was signed with the WIIO/PA3B covering the Insect
Control Programme,

The preliminary plan of operations proposed by the Government in January, 1950,
called for the protection of so:ne 2>0,000 people in the hyperendemic and highly
enderoic Zones, principally among the rural population*

Based upon the intermediate results of the campaign, in August, 1950, a second
request was prepared for presentation to UiTECEF, in which additional supplies of
insecticide and vehicles •/ere requested, At the time of this request, it was
planned to initiate an airplane larvicidal campaign in the region of the coastal
plain at'the delta of the Le:upa River, However, considering that the Programne ahotfld
be primarily a Residual House Spray PrograiaTjeYJIIO/Geneva did not approve this phase
of the programme* Solvent for these activities, requested in August, 1950, and
furnished by UKECEF, has so far not been used.

C. Allocations by the Î ecutivô  ̂oard of UJ.ICC32J1 for the Cooperative Programme,

In liarch, 19pO« the Executive Board allocated §100,000 for the Programme and in
May, 1951, an additional $67,000 vras allocated.

The brealcdovm on the supplies furnished by UI:ICEP is as follows?

Iten Units Costs

Insecticide 0 135*100
BjJ-'iDDT, v/ettable oowder 380,000 Ibs.
107, DDT,- dust, in pyrophilite 5,000 Ibs.

Supplies and Eqnipment 1.[.,.900
Solvent 6,26lj gals.
Sprayers and spare parts 150
Microscope 1
Adding Machine 1
Ancillary Equipment . • various

/Vehicles
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Item (cont'd) Units, (cont'd) Costs (cont'd)

Vehicles $ 27,000
Jeep Station Wagons 2 .
Jeep Pick-Up'Trucks 5
Universal Jeeps 3
Truck, £ ton, Chevrolet 1
Spare pai-ts, tires, and
vriLre rope , • • . •

TOTAL: \S167,000

In addition, UNICES1 lias expanded the following, amount in freight charges to the
ports of entry of El Salvador: , •

Insecticide $ 2l,0h0.7lt
Supplies and Equipment 1,911.8?
Vehicles • 1,633. l̂ t

TOTAL $ 24,786.03 '

Those amounts are not charged to the Salvadoran allocation, but are here in-
cluded in the cost of the Programme for analytical purposes.

'Following the original allocation, supplj.es for the Programme began arriving
in El Salvador in Hay, 1.9 $0, ' ,, . •

E» Government Fcsrŝ nTiê jtesponslblG for thê  Devolopiaont of the Cooperative. Programme

Operational activities of the Insect Control Programme, are a function of the
Division of Epidcaiiology of the Health Department* • Since the beginnings of the
Programme in 19ii9, the follov;ing persons have been responsible for its realization:

Minister of Public Health and
Social Assistance : Dr. 3duardo Barriontos

/

Sub-Secretaries : Dr. Leon Avila h.
Dr« Garlos Gonzalez BonilD.a
Dr. Roberto Caceres Btistaniante

Director General of Biblic Health . Dr. Juan Allwood Parades

Chiefs of the Division of .
Epidemiology s Dr, Alborto Aguilar Pdvas

Dr. Hicardo J«. Peralta

Ciiiefs of the Section of
Malariology : Dr. Julian Rod.r-iguez

Dr. Jacinto Avalos
Dr» Julio C, Hernandez

Chief of the Section of Vector
Control : Dr. Carlos A. Sasso / Programme
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•fi!.'J9 Programme Operations,*

Operations in connection with the U&ECSF-supported Insect Control Programme
bewail in June, 1950. For purposes of this analysis, the1 first cycle of treatment
is considered to have terminated at the end of 1950'j sxibsequent cycles are shown
on a six»-fflonth basis. - .

Using the crews on hand at the beginning of 1950 aSiS. nucleus, the Government
expanded the programme in 1950 to afford protection.to over 130,000 people, as is
shown on the accompanying Table which summarizes operations. Again in 1951, the
Programme was expanded, and additional areas included in those under treatment.
During the Third and Fourth cycles of treatment, Government supplies and equipment,
purchased in 1950 as a matching contribution to UJJICri'' supplies, were used1 in the
Integral Demonstration Area. This Demonstration Area is a cooperative project of
the Government of SI Salvador and throo of the' specialized agencies of the United
Hations, "tH-IO, FAO/ and U1IESCO.

In addition to the anti-aogmti work in El Salvador,. which parallels that
carried out in other countries iri Central America, experiments have been carried
out, with excellent results, on techniques for dosing public water supplies with
1 part per million of DDT to control A. a.egypti« Eight population centers have
so far been treated in this Banner. All are now negative for A« aê pti.

Stimulated by the possibilities of nationwide malarial control afforded by the
Cooperative Programme, the Health Department of SI Salvador devoted the Second
National.Sanitary Congress in 1950 to the subject of malaria. Representatives of
UMIGEF and IfHO/PASB attended the Congress, at which plans were discussed for the
expansion of the. present program to include all malarious zones in the country
over a five-year period. The expansion of operations, already noted in the Third
and Fourth Cycles, is tho first step in this plan. One of the principal
difficulties confronting the Health Department in its desires to extend the
scope of the Program is the lack of trained personnel, particularly in the
Squad Leader category. The Vector Control Section is, however, training personnel
at the present time to serve in this category.

In areas not a-ea,c!aed by the Residual Eouse Spray' Program, the Health Department
has enlisted tho aid of voluiiteers who collaborate in the free distribution of
anti-malarial drugs to the public* The number of'distribution stations has
tocreased considerably since tho beginning of the campaign.

F« Incidencê otf Iff̂ ct-Bornĉ p±so3.sosf _ast of June 30,̂  3-952»

Systematic malaria surveys of localities previously treated in the Program
have not yet been-carried out in El Salvador. It is planned to establish such
surveys during the coursa of the coming year.

As a measure of the effectiveness of the Program, in addition to what can bo .
deduced from comparable data in other countries, Table I shows the numbers of
deaths due to malaria during the period 19l|l-195l, as well as the specific death
rate per 100,000 population,

/ In connection
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In connection with the campaign against Aed.es aegypti, 135 localities have
been found -to be positive since the inception of the* campaign. In 26 of these,
aegypti no longer exists, while the number of .foci still existing in the other 109
have been considerably reduced.

G. Planjs for the Future.

The total amount of DDT on hand is sufficient for the corning year's operations.

In accordance with the availability of personnel and funds, the Health Depart-
ment plans to continue extending the Programme to.other localities of the-country,
and to keep as its goal a nations-ride campaign for the ultimate eradication of
malaria, and of Aedes â gyoti.

As previously mentioned, it is planned to review the requirements for systematic
malaria surveys during the coming year, and establish a control programme for zones
previously treated*

El SALVADOR

Deaths and Death Hates from 'Malaria.

Year l.Iunfoer of Deaths ' Death..Hate ;oer JLOO,000

19la 3,330 188,3

19f»2 . . li,8?0 . 263.7

19lt3 , h,tti6 21^7.2

19i;li . 3,691 192.7

19li5 3,238 168.1

I9h6 2,916 Ili7.6
19l;7 2,780 131,. 2

19li8 2,787 131.2

19U9 2,2li? 103.0

1950 1,701 91.5

/Cooperative Insert
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Localities treated
Eouses -treated
Population protected
Square Meters of
surface treated.

Kilograms B3XD
(a* 100) used

Man - Days spraying
Man - Days supervising

AMBAGES:

first Cycle
June - Dec.

195Q
269

27=327
131,398

9,820,000

X5.557
3,1*51

937

Houses per lS&.n~Day spraying 7*9
Sq. met. per Man-Bay spraying 2 ,.8^5
3JDT Applied; grams per

square meter

&OVEEIMBIT COSTSt .
Personnel
Supplies & Equipment
Transportation •

TO-IaL;

UHIC5BF COSTS r
Insecticide
Supplies & Equipment
Vehicles
Freight Charges

TOTAL:

TOTAL COSiS:

Co?t per •nprson protected

1.6

$ 13,270'_ _ _
U.55Q

$ 17,820

$ 16,200
815

3,375
1,060

$ 23,^50
$ 1*1,270
; 0,2^

Second Cycle
Jan. - June

1951
301

27,1*79
.133,903

10,860 ,828

22,131

3,^0
1.31S

7-2
2,825

2.03

$ 15,930
_ _ ~
1.230

$ 19,160

$- 23,000
815

3,375
. Mi'5

$ 31,305

$ 50,^5
$ 0.38

Summary of Operations
Third Cycle
July — Dec.

1951
539

58,^
312,186

22,905,^^1

1*7,309*
7,101
2,238

S.2
3,220

2.0J

& 26,825
22,810*
•2,870

$ 52,505

$ 35,400
815

2,025
5.9.1*5

$ 1 ,̂185

$ 96,690
$ 0.31

Fourth Cycle
Jan. ~ June

1952
1*03

5it,oss
270,992

13,5^0,137

27,118*

6,139
2,121

S.8
2,210

2.0

$ 28,510
lU, 600

3,2^0
$ %.350

$ 19,300
815

2,025
3.^5

? 25,595

$ 71, 9^
$ 0.26

Totals as of
June 30
1952

1,512
167,328
857,^

57,166,1*69
112,115*

20,531
6,6li*

8.2
2,780

1.96

$ SU.535
.37,1*10*
13,890

$ 135,835

$ 93,900
3,260

10,800
16,575

$ 12 ,̂535
$ 260,370
$ 0.30

*Government DDT used in Integral Demonstration Area.

c
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:, • . . . . - ; " . , ; AHHEX IV:. .' • ; ' : '• : , : . - ' ,. _ '

: . : " ' • ' . . ' • : - GflAmiAlA ,.. : . : • - • ' . = ,

A» Inj?3.i^n,ce_cfi,Iii3ect'«BorRe; 'Disease Prior jto the Cooperative Program,

Guatemala is the largest of the Central American Republics, The population,
according to the census of 1950 was 2,786,^03. iThe superficial area.is estiroated
at acme 109,000 'square kiloaeters, .-

Insect-borne, diseases, in Guatemala may-"be classified in terma of the topography
of the country. tThe lowland diseases, including malaria and Chagas' disease, are
found at elevations up to 4,000 feet. Malaria, particularly,' is considered eiidemic •
Tselow this,, altitude. In tiie highlands, louse-"o erne typtos'•vfas, historically, one of.
the principal Public Health prooleu's-, although an. intensive vaccination campaign
begun in'1945 byrthe Health Department, in cooperation vlth the fASB, has done much1,
to control; tills ilseaae.

A malarial! survey of 11 population centres during 19^9 showed that the spleen
indices varied frcm 3ofo to 76,9$, while tho parasite indices' varied frcm :1.6 to
255b. Estlnjates of the total number of cases occurring in Guatemala in years past
has rjk aa high as 500,000.

Tlie last reported case of Yellow Fever occurred in Guatemala in 1921, so that
In 19-'f9 a non-lramune population waa highly susceptible to the disease, should it
beccme established.

Itouo&ly one -half the'-'population of Guatemala lives In areas above 5,000 feet
elevation,-the region where exanthematic typhus has been.prevalent^since tlie Colonial
epoch, and> according to soae historlana, since the time of the Mayan civilization»
Inccmplete ;data, ;due to the fact tliat sceie areas are without iaedical services, show
that the following number of cases'and deaths occurred in Guatemala in the period191*3-101̂ . ; • ' • ' ' . ' ..;

Tear Cases Deaths Fatality Rate

19^3 : • ' ' 1,338 §13 ; .' ' -15.936 ' '
19H • 2,ltt 381 ' ' 17«8$ ' "
19̂ 5 .• , 2,83!*. ' . • 323 , 11,̂  .' ;

In 19̂ 3,; the Health Department of Guatemala, in cooperation with the Inter- .;
American Cooperative Health Service (sdBJ>), or@ard.zed a Typhus Control Section.
In 19̂ 5, a .three-year program vas initiated in cooperation with the PASS.
Vaccination of the entire population living in the highlands region was planned., \
With the advent of DDT aa 10$ dusting powder, this insecticide was incorporated into
the campaign. "•• ;..;. ' .. . '; , .:

In 19̂ -8, the Sectlcn of DDT and Aedeŝ  a'egyp̂ tj. Control ̂s estabHalvad in the
Health Dejarjfjaent'. Prior to the arrival and use of TJMICEF supplies, some' ih^fOOQ
persons were being protected against malaria, and routine inspections against
aegypti were being carried out.

': • / B. First Discussions
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B. Pirst Discussic^ ^
Official Requests.

First discussions of the Coopera-tive Program "began in October, 19^9, when
representatives of TJNICEF and VJHO/PASB visited til® Health Department to exchange
views with the authorities. This led to the presentation of the official request
by Guatemala, in which was requested insecticide for all three programs, spray
pumps, and vehicles.

In December, 19^9, discussions were again held K&th Health Department officials
to draw up a specific plan of operations, establish ports of entry for materials, and
a schedule for shipments.

The preliminary plan of operations called for spisy operations to be expanded
to protect approximately 300,000 persons, primarily in the rural population, in
those. Deijarbaexits most affected "by malaria, . :

Original calculations estimated that the W® requested from UNICES' for OJyphus
Control operations would be stiff.icient to protect 225,000 people. However, the
amount of DDT furnished was later reduced "by 50$, in an agreement between the
Organizations and the Health Department*

C. Allocations• b_gr_ tiff l^ecuti^

She Executive Board, in March, 1950, allocated $9^,000 for the caaMned
Insect Control Program in Guatemala, and in November, 1951, and additional $2^,000"
was allocated.

die breakdown on supplies furnished by UKJCEB1 is as follows;

Item Units Costs

Insecticide . $ 97>500
Dixr, ~iyf>> wettable powder 228,000 Ibs.
DDT, 100 ,̂ teclmical grade 1,000 Ibs.
DDO^ Wfa dust, in pyrophilite 25,000 Ibs. ?

Supplies and Equigiraent . 2,000
Sprayers and spare parts 100
Microscopes . 2
Ancillary equipment . .. various

Vehicles . • 23,000
Jeep Station Wagons, spare
parts, tires, wire rope 9

TOmL; $122,500

/This debit balance
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This debit "balance of $4,500 has been absorbed by the overall allocation for
Guatemala,

In addition tJNICEF has expended the following amounts in freight charges to
the ports of entry of Guatemalaf ,

Insecticide {OA,568,50
Supplies and Equipment
Vehicles

165,20
1,791,68

OOTALJ $16,525.38 '

SJheoe amounts are not charged to the Guatemalan allocation but are included
here in the cost of the program for puroses of analysis.

It should be pointed out at this time that the Government of Guatemala assists
in the support of the UNICES' Area Office for Central America and the Caribbean*
The costs of part of the office rent, several personnel of the Area Office, official
luanraunications, and Eiaintenance and repair of vehicles are borne by the Government*
Utese costs are not included in the analysis of the programme, since they should be
apportioned among all programmes in the Area,

Following the original allocations by the Executive Board of tJNICEF, supplies
for the programme be^,n arriving in May, 1950*

D. Goverment Personnel Responsible for the> Development of the Coojperatlve :

Program.

Within the Ministry of Public Health and Social Assistance, the national Health
Department is the agency responsible for the Insect Control Program, Until.March
of this year the specific responslbllty for operations rested with the three Sections
of the Department involved; DDT, Antl-aegypti, and typhus. In March the three
Sections were combine into one Insect Control Section, •.

The following persons have been responsible for the development of the-
cooperative Programme: - •

\. - -

Ministers of Public Health ' •
and Social Assistance; Dr, Victor Glordani

Dr. J» Augusto Gonzalez
Dr. Carlos Tejeda F.
Dr» Jorge I/uis Arrlola

Directors General of Public HealthJ Dr« Luis P. Gali<Jh
Drt Boberto Gandara J,acappe

Chiefs of DDT Campaign: Dr, MigUel A* Penagod.f •
Chief of Antl'-ajsgyjpti Campaigns Dr, 3* Vlcto^AvllLa B«

(deceased)
Dr? Domingo Serrano

/ Chiefs of typhus
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Chiefs of Typhus Control (Campaign: Dr, J, A. Cabrera
Dr. L, Arroyave

C14e£ of Laboratory: Dr, Francisco Aguilar

E. I&ta on Operations»

Although UNICES* supplies did not begin to "be used in the Malaria Control
programme until October, 1950, this report covers the period July, 1950 - June,
1952, so that comparisons are afforded with other Central American countries. The
accompanying Table shows the progress of the campaign, by cycles of treatment.

Operations of the Typhus Control Section are shown in the second Table which
summarizes the activities over the two-year period indicated above.

The programme for Malaria Contî ol, following an initial expansion during the
second cycle of treatment, suffered a reduction in budget for fiscal year July
1951 - June 1952. As a result of this a number of spraying mexa had to be dis-
charged, and the resulting indemnities reduced the budget even taore.

Of the total of 228,000 Ibs, of 75$ DDT furnished by UN1OT, 199,000 Ibs.
have beon used by the Malaria Control Programme and another 3,000 Ibs. have been
used in the Antl-aegypti campaign and in spraying public markets in Guatemala
clty» All supplies of DDT in the country were eicljausted on the 15th of June,
1952, Hie Government is initiating an investigation to determine the status of
the 26,000 Ibs. of DDT so far unreported.

In 1951 it was decided to suspend the vaccination campaign against Typhua
when stocks of vaccine on hand were exhausted, Thia accounts for the low number
of vaccinations reported during the first half of 1952. At the same time it will
be noted that there was an increase in the maaber of persons treated with 10$
DDT for Typhus control/

The Antl-aegypti Section haa bean working in populatl<m centres, which have
not been treated by the DDT Section in its campaign of Malaria control.

^ * ^^^?^9.^---^^^^^.r^^.^-?.^?9-Jt. a18.,c -̂̂ uriie 3°.*,A?rB*
As an indication of the success of the DDT Campaign against malaria, the

following table shows the reduction in cages of sialaria attended by the Health
Unit in Salaiaa in the department of Bâ a Terftpaz.

Years
Municipalities igftj 19̂ 8 I9%!T ' 1950 1951

Salaaa 129 152 172 81 78
San Jerontoo 82 6̂  27 65 22
Babinal 182 118 91' 122 73
Purulhe . 1*3 15 . 8 12 11
Granados 19 , Ik 29 22 I1*-
Cubxilco 200 91 1̂ 3 113 61
El Chol 11 17 5 15 7,
SanMlguel 119 177 82 123 2̂

Total 765 6̂ 8 558 553 . 308 -
/The Inseet Control
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The Insect Control Campaign was "begun in Bfeja Verapaz in 19̂ 9.

The following table shows the reduction in Malaria cases seen by the
Mobile Health Unit, which operates in the Department of Guatemala,

Year Cages

19̂ 9 3,93̂
1950 2,U72
1951 791

Since the beginning of the Anti-aegypti Campaign, the following data
has been obtained:

localities inspected ................. 1*22
Localities originally negative .,,..,. 319
Localities now negative following ....

treatment,......................... 69
Localities still positive............. 3̂

It should be pointed out that the number of foci in localities still
positive has.been considerably reduced.

The success of the Typhus Control Campaign may best be shown frcta the
following Table.

KUMBER OF CASES AND DEATHS FBOM TOPHUS BY YEAB5.-

Year Cases Deaths

19̂ 3 ' 1,3S$ 213
19̂  2,ll& 38!
19̂ 5 2,83̂  323
19̂ 6 l,Oi)-3 135
19̂ 7 251 37
1948 69 9
19̂ 9 . 26 2
1950 10 2
1951 8 0

Totals: 7>?23 1,1°2

F. Plans for the Future

Guatemala has signed an agreement for a technical assistance program
with the WHO for the coaing year. This program will provide fellowships for
Guatemalan technicians in the field of Insect Control and Yellow Fever control.

The Zone Office of PASS has been requested by the Health Department to
assist in the reorganization of the combined Insect Control Section.

/In May 1952
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In May pL95§ the Government purchased .100,000 .IbsV of 75$ EOT and 6,000
Ibs. of technical; grade DDT to continue the Insect Qdatrol Prograaiaej as soon
as these supplies arrive and the reorganization of the Insect Control Programme
is effected,; field operations wilj. resume. ' , '

! . • ' • , ' ' '.' ' ' ' : * .

It is planned to devote more activity to malaria surveys in Guatemala In.
order to establish the incidence of the disease in those localities which
have been treated several timea*

%rplius control activities wiH "be incorporated in the Insect Control
Section and!10$ DPT dust will continue to be acquired as:has been done pre-
viously. • .

. • '-i ' ' ! ' :'' • , •
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Cooperative Insect

Localities tree ted
Houses treated
Population protected
Square meters of

surface treated
Kilograms DDT

(as 100%) used

First Circle
July - Dec.

195Q

380
44_986

221,725

5,700,000

16,292*

Control Programme - Summary of Operations . . _
Second Circle
Jan. - June

19«51

1,200
103,553
5^5,873

14,682,100

31,631*

Third Cycle
July - Dec.

1951

711
59,618

297,837
9.286,831

23,11*

Fourth Cycle
Jan. - June

19B2

?lff
32,436

155,933
7.S7^,502

15,329

Totals as of
June 30, 1952

2,609
240.5P3

1,221,36s

37,5^33
86,336

Man - Days sora^ing ** —
Man - Days supervising ** —

AV-iiSA^Sr
Bouses per Man-lay ** -
Square Meters per Man-Day** -
DDT applied, grams per
square meter 2.8 2.1 2.5 1.95

Government DDT consumed during first year of operations, as well as'UNICES' DDT.
Guatemala does not report data on man-days of operations.

*** During fourth Cycle, the Government purchased 106,000 Its. DDT for use.
**

2.3
GOTlBiaCSHiT COSTS:

Personnel
Supplies and Equipment
Transportation

T9TAL:

USICBP COSTS:
Insecticide
Supplies and Equipment
Vehicles
Freight charges

$

4

$

TOTAL: $"
TOT^L COSTS: $
Cost -per. person protected: $

36,850
2M30
2,670

64.350

4,095
335

2.-S75
805

8,110
72,460
;- -,,o.n

*

^

$

1$$

64,
11,

:>•
73,

31,
2,
\

39,
118,

265
53*
3S5
ISO

810
335
875
555
575
755

0.22

§

$

$
c.wr

3«.
3,

42,

26,

1,*,
32,
7^,../'-•

510
515045

160
335
725
000
220
265

0.25

£>

•P

§

-C/3- "C0--C/3-

28,645
_ _ _ ***
2^725r31,370

1S,SOO
335

1,725
2.6S5

23.5^5
5^,915

, -6.^55

$ l6S,270
36,360
12,315

$ 216,9^5

$ 80,865
1,31*0
9,200

12,0^5
$ 103,450
?: 320,395
5 ; ...;: 0,26
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Item . .

Hum'bsr of vacc'in- tions

DD? Treatments^
Persons
Pieces of Clothirig
Pieces of Furniture
.'Rooms - - - :

Lb8. 10̂  DOT used

Government costei
Taccihe • ' '
Medicines i . ;
Salaries'"
Trans >ort£tion;
Miscellaneous

•*!KXPAL« .

Cost per person!

'1

• . 'July -,Bec. '•
1S50

•-.
tf

' 137,102

^,30U
^$7,5S9
. 7?,oc=^

-. I?, 95i ^
: . "ff.SSl .

3--5.S95
375

. ii.S^e
1,785
1,^5

$20,950
^ ' . . 0.11

/. , v : ;
; . •'

Jan. '- -June ".
1951

193.795 •

te, 73S
332,6^ .,.
lo«,U^3
17,371.

8. 7S1

$ S.-325
360

13.2SO
2,335

975
$ 25,275
$ 0.11

' ' . '
July -- Dec.

. 1951

'225,026

. 36.326
, 2^7,959

" S5.761
22,853

" • " _ • • " 10,627

oo"m
c*
03

H
c*-
i-j

. .§o• »-*
c*
*(t-

'. ̂

. ,.:Jan. ** 1'iaj *• totals*
. -. 1552\ ' : - ;\

;. l,SSl §57, SS^ ,
' • • ' • • • • ;

103,035 230, ^U
586,635' ' ; 1,^7, 021

.1^,276 ^17,090 ;
•6i,ii97 " 122*312'-

' 25, 70S ; ' 53,797

"o • • . ;
o
33

• .e*- -
OB

(^6
C* "

• hi '
CD

-V '
O
H

• ' t*<o -pj ' '

Figures for June, 1952 not available at time.of tliis report*
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ANNEX V

g 0 N D U R A 5

A* Incidence of Insect-'Borns Disease Prior to the Cooperative Prpgramms.

The Republic of Honduras has a population of approximately 1,500,000 inr-
habitants and a territorial extension of 153*226 square kii-xmeterse The southern
eastern and central portions of the country are accessible from the Capital of the
exLs%ting road system,, but much of the country is inaccessible except by airplane,
launch, or horseback»

Malaria has been widespread throughout Honduras and in 191$ it was consider-
ed the Number One cause of death in the country. The total death rate from malaria
Consistently averaged in the. neighbourhood of 550/100 .,000 inhabitants* Approxi-
mately one third of the total deaths in Honduras were reported to be caused by
malaria.

The principal vector of malaria in Honduras has been demonstrated to be
Anopheles a'JĴ Jnû -o.Sj which is quite prevalent during the rainy season* Other
possibTe -vectors "of" malaria included A» pgeudqpunctipennis and A* darlingi*

During the last six morths of 191$ > 9 localities were inspected for Aedes
aegyptiy the vector of urbati yellow fever* 6 of these localities were founiSTTo"
be positive and from thexr geographic distribution it was asstimed that Aedes
aegfe'ti would be found throughout the countrya in view of the fact thaHTno case
oiyelTow fever had b^en reported in Hondoras during the last 25 yearŝ  the
majority of the population was susceptible to the disease and the presence of
Aedes aggvpti constituted a danger should the virus of yellow fever become es-
labiisHe'a In urban centers*

B« First Discussions with UNIGBF and WO/P̂ ISB and the Development of the Off'icial
Revuesla*

Following exchange of correspondence with the Government of Honduras in
19k9> representatives of UMICEF and W)/P,",SB visited the country in order to as-
sist the Government in its official request to the Executive Board* On October
$t 19k9 this request was presented, which embodies insecticides, vehicles, spray
pumps, a microscope,, and auxiliary equipment, Jn December of the same year re-
presentatives of both organizations again visited Honduras to obtain further
specific information regarding the development of the Programme in the country,
the consignee for UNIGEF materials and the ports of entry to be used for supplies*

The Basic Agreement with UNICSF was signed on 17 January 1950 and on
January 2, 1951 the Agreement covering this Programme was signed with the WHO/PASB*

The preliminary plan of operations proposed by the Government of Honduras
called for the spraying of 15>000 houses during the first cycle of treatment and
during the succeeding cycles the number of houses to be sprayed was to be raised*

/Originally operations
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Originally operations were to be Iimite4:to,..localities accessib^ by ;truqk,
except that in; a.few: cases arrangements wero'm^die-to l&y men and materials .to
centers known to be malarious^

Based upon the. ihtermediata results of the sp^ay programmes, in: April 1<?52
a second request for'spray pumps and an additional;quantity of insecticide was"
presented to the Board by the Government*. This, quantity of • insecticide was match-
ed by the Qovernir-ont for the continuation of the programs,*, • • • ' • ' • • '

C* • Allocations by the^^ecutive Boardjjf UMICEF for the (^operative^ Programme^

' • • ' • ' The Executive Board rllocated $86,000 in Jferch of'.lS^Qj an additional '
$5*000 in November of 19̂ 1 to cover excess costs, and in Apri3L.of ;.19£2 a further
$26,000 was allocated for the Insect Control Prograraraa in Honduras*

Tlie breakdown on the suppU.es furnished by UMC3F is as follows»

Item . tJnits Costs

Insecticide f 96,100
^5% DriT, wettable powder 2^0,600 lbs«

100̂  PDT,: technical grade 15>000 lbs«
26^ tJDT> enfulsifiable concentrate 5,?00 gals,

Supplies and Equipment • U,100
Sprayers and spare" "parts 160
M-crosoope 1
Ancillary equipment various • ' • • • • •

Vehicles : .' 18,600
• _ ' Jeep Station ¥agons. '.. . .3. . -i /
- : ' ; Jeep Pick-up Trucks "' , ; h ' . . :

Spare parts and Tires ____•

' ' ' " TOTALj ; |H8,000

The deficit of $1,800 has been made up from the unprogramnied Balance in.
the overall Hondiiran allocation*. • ; '

' , - " * ' '

In addition, UNICEF has expended.the follot-dng Sriount in, freight charges
to the por-ts of entry of Honduras} .

;Insecticide .$ '13,853.30
Supplies and Eq'iipment " 935*72
Vehicles 1,583,15

TOTAL .... f ̂ 375717 " , ' . . .
These amounts are not charged to'the Hoiiduran allocation, but are included

in-the costs of the .Programme for purpo'sesr.of. analysis,

Following the* original allocatibn,: siipplies fo'r'the Programme began arriving
in Honduras in May 1950, • . . . ; . , • ...

/D» (Jovernmerifc Personnel
. \, . ' . ' . . _ . . . : , . , /:/.;..;'- i ' L *
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D* Governmen^ personnel Responsible for the .Development of the Cooperative Pro**
gramme. " '. ' rrr ' '

• ' 'H

The Government of Honduras selected the Inter American Cooperative Health
Service (SCISP) as the agency responsible for the development of the Insect Con-
trol Programme* The SCISP is a cooperative agency of the Ministry of Government,
Justice, Health and Welfare of the Republic of Honduras and of the Institute of
Inter-American Affairs, an agency of Department of State of the United States of
Americaj thus the Programme in Honduras is in every sense a cooperative one, in
addition the SCISP signs working agreements with municipalities scheduled to be
treated in-the programme, in which agreements it specifies that the municipalities
must contribute something toward the cost of the Programme should this only in-
volve local transportation or warehousa facilities*

The following personnel have been responsible for operations?

Minister of Government, Justice,
Public Health and Welfare t Mr* Julio Loaano

Director of the Inter-American
Cooperative Public Health ,.
Service* Mr» J« L« Hummel

Chief of the Division of Mala-
ridlogys Dr» Jorge E» Zepeda

E* Programme Operations ,«i

At the request of !«JHO/PASB and UNICSF the SCISP made available the services
of Mr* Be-ruarrto Avila* Chief of Operations in the northern zone of Honduras, for
training personnel in British Hondurase Mr. Avilats services were very valuable
in assuring the development of the Programme in that Colony*

Tho Programme in Honduras began in May of 1950} operations were begun on
the south coast and after that was covered they were extended inland toward the
capital. Later on as materials arrived on the north coast operations were be-
gun there. Because of the previous studies made by the SCISP on malaria trans-
mission it was decided to use 8 month-cycles in Honduras rather than cycles of
6 months as were used in the other countries* As will be seen from the accom-
panying chart summarizing spray operations by cycles of treatment, the scope
of the Programme in Honduras has been constantly increased* It should also be,
realized that costs shown of expenditures by the Government are probably low
since expenditures by the municipalities themselves are sometimes impossible
to include*

Late in 1Q5>1 an outbreak of poliomyelitis occurred on the north coast
of Honduras, and at the end of the year cases appeared in Tegucigalpa* As a
consequence,, the SCISP engaged in a campaign against flies, consisting of space,
Spraying of aerosol fogs to combat adult flies, and the addition of Chlordane to
the BUT furnished by UNICBF, to attach DDT-resistant strains* These operations
were carried out in Tegucigalpa and in San Pedro Sula and several other locali-
ties along the north coast*

/P» Incidence of Insect-Borne
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p» Incidence of In5ect~BornQ DlsQaso as of June 30, ̂ $?»

In 19!?2, the SCISP purchasê  laboratory equipment to carry out malaria in*
vestigations throughout the Country* This phase of the programme is to begin
during Fiscal Tear 1952«»195>3, and in the absence of data from systematic-malaria
surveys, records'on out-patient examinations in the Health Centers of Tegucigalpa
and Choluteca have been summarised in Tables I and II, respectively, to demonstrate
the reduction in malaria. The Center in Tegucigalpa serves not only the Capital
but from the neighboring rural districts from other Departments, while Choluteca
is attended by persons from the south coast only* Prom the results in Tables I
and II) a continual decrease in positive examinations is shown,

Of particular interest is the change in type of infection* in both cen-
tres, P» vivax, the form from which relapses may be expected, is now relatively
more commonthan before, T̂ hile the incidence of p, fa3£ir>arum is being reduced*
The relation between rel/rpsed cases of P» -vivax Co Hew InFecTions is unknown, but
the overall picture prasar.hs e/vidorco, Howov̂ F̂ indirectly, of a reduction in
malaria transmission as a iavj.t of the campaign*

With reference to the eradication campaign against Aedes aegypti in Hon-»
duras, the following data atteat to the success of the Insect" 'Sontrol programmej

Localities inspected 265
Localities positive for A» aegypti on
first inspection 1*1

Localities originally positive but
now negative IjO

Localities still to be inspected 1

The one locality still to be inspected is Danli, in the Department of
El Paraiso, it was scheduled for inspection in June 1952, but the results of
this inspection were not avail-Vole at the time this report was written*

In connection with the results of the antj-̂ tegypti campaign, it is also
interesting to note that Anopheles darlingl has also dxsSppeared from localities
treated by the Insect Control 'p̂ 'ogramme* T*his parallels the experience in
British Guiana»

G» plans for the Future,

Approximately 60$ of UNICEF-furnished insecticide has now been consumed
in the programme. The reriBiidng portion of the UNICEF contribution, and the amount
purchased by the Government, will assure a continuance of the Programme for at
least three more cycles, or until July of 195̂ , and allow for an expansion of
future cycles»

• Now that the Malox'iology Laboratory is established, it is planned to con~
duct systematic surveys in localities treated during the first three cycles, to
determine the present incidence of malaria and plan for future control,

/The Health Department
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The Health Department will continue the vaccination of the population in
rural zones exposed to the menace of Jungle Yellow Fever.

It is expected that Honduras will join the Regional Programme for Insect
and Yellow Fever Control, a Technical Assistance programme of the WHO. Included
in the programme are Fellowships for three Hondurans for specialized studies re-
lated to Insect Control and Yellow Fever.

The SCISP will send Mr. Zuniga, the Assistant Chief of the Malariology
Division, to Venezuela for specialized studies at the IX International Malariology
Course, held this year at Maracay.

Honduras will also participate in the studies on the epidemiology of
Jungle Yellow Fever, to be carried out by the PASB in cooperation with the
Governments of Central America.

E:ETV :' ^
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FISCAL YEABS .

Kumber of persons examined

lirarnber of positive examinations

Per cent of examiaatioas positive

CHOLinS&i HSlELSH CBaTRl,

SXAMIHMJIOiTS FOB MALAHlti

19^5
19^6

3,266

2,522

77.2

13̂
19^7

1,32^
565

U0.8

IQlfJ

19^ •

1,337

933
69.S

19^S
19^9

1,092

65?

60.0

19^9
1950

3US

ite

40 ,g

1950
1951

497

200

^4-0*2

Per cent distribution of atalaria
parasites in positive examinatiOH0«

P. yi'Tg.x
.P. falciparum
P. malariae

79.5
20.Q
0.5

75.0
23.8
1.2

gU.l
15.2
0.7

S5-3
1̂
1.3

92.9
7.1
0.0

9^.0
6.0
0.0
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OSGUCKMIPA HEALTH CBBXBE

BIAMIHAIIOHS TOE MALARIa

FISCAL YSAED

Number of persons esaiainea.

Number of positive examinations

Per cent of examinations positive

Per cent distribution of malaria
parasites in positive examinations:

P., vivax
P. falciparum

•:... . P. malariae.
- • . . , - . ; . ;

191*5
19^6

^.222

757

17-9

56.6
Ul.6
i.g

19^6
iqi*7

3,5^6
5^

15*3

68.3
28.1
3-6

19^7
19US

2,901*

253

S.7

66.0
32.0
2.0

191*8
19U9

1.S33
119

6.U

66.3
31*9
1.8

19l*9
1950

1,666

ss
5-8

73-5
26.5
0.0

1950
1951

1,019

31

3.0

87.0
9.6
3-^

«̂
•N^OJ
^IA
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COOPERATIVE IHSjtiCT COMSOL PROGRAMME - HONDURAS

«
CM^O-N£T
88,
\' CO
W OH Localities treated

Houses treated
Population protected
Square meters of

surface treated
Kilograms HDf

(as 100} used

Man - Bays spraying
Man — Days supervising

i

AVERAGES:
Houses per -Man-Day spraying
Square Mt. per Man—Day spray- img
DDT applied, grams per squsra

meter
QOT&mtelStE COSTS:
Personnel
Supplier and Equipment
Transports ti on

-IOTAL:

USICSOP COST3:
Insecticide :
Supplies and Equipment
Yehicles ,
freight Charges

Kffi&Lr
ZOIAL COSTS:
Cost per person protected:

Summary

First Cycle
May - Dec*

1950

101
28.137147,412

5,010,000
10, SOI

»v792625

10.1
; 1,790

2.16

$.17,925
2,S^
4.050

$ 24,325

$ 10,690
910

2,650
2.020

$ lb,270
$ 41,095
$ 0.2S

of Operations

Second Cycle
Jan. — August

1951

183
42,615

• 19^,557
8,977,500

18,989
4,224

809

10.1
2,120

2.12

¥ 29,795
2,230
7,135

$ 39, ISO

I isrgoo
910

2,120
3.115

$. 24,965
$ 64,125

.,..,„.....,*, , 0.33,

Third Cycle .
Sept* .1951-
April 1952

213
• 46,275

242,755

9,949,000

16,213

^,337
067

10.7
2,300

1.63

$ 30.2S5
4,130
6,370-^

* 41,285

$ 16,050
910

1,590
2.6S5

¥ 21,235
"$62,520
$, 0.2$

Fourth Cycle**
May - Dec«

1952

24
3,^16

15,358
656,000

1,069

299
S9

11»4
2.193

1*62

$ 1.S45
725
575

$ 57145

$ 1,060
115
200
200

$ 1,575
$ ^, 720
£ Q'.\\

Totals
as of

June 30 »52

521
120,443
600, OS2

24,592,500

47,072

11,652
2,390

10,3
2,110

1.91

* 79,S50
9»935

13.630
$108,415

$ 46,6oo
2,8*5
6,560
S.040

$.64,045
$172,̂ *60

. $ 0.2^
* During this period, the Government also purchased 50,000 Its/ of 75̂ > DDI, a't a cost of $27,000,
** fieport for June, l;-;52 not received at time of this Beport.

c
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IIICARAGUA

A* lE£î £SSf p̂ f Î ê t̂ Bprne Digease Prior to the Cooperative PrograaB%e.

The Republic of Nicaragua has an extension of llj8,OQO square kilometers, and
in 195>0 had a population of 1,053/18.9.9 according to the census taken that year*
politically, the country is divided into sixteen departments, Managua, the capital
and largest city* had a population of 107,itltlj. at the time of the census.

Topographically, Nicaragua is distinguished among Central American countries by
the fact that most of its territory is low in elevation. Although crossed from
northwest to southeast by the Cordillera, the foothills riae abruptly from the
coastal plains, and are narrow in their extension. These features, conbined with th
presence of two large lakes in the country, have helped to make malaria endemic in
the entire country. The city of Jinote^a, the highest in the country (elev. 3>000
ft.) has suffered froa endemic malaria*

During 19lj3'and 19Ui* malaria surveys were carried out in eighteen population
centers in Nicaragua* The Parasite Indices disclosed that from 1% to T?>% of the
population suffered from malaria at the time Of the sxirvey* £>ome drainage work has
been carried out in the interim, but this has not been extensive, and it is doubtful
if fluctuations in the malaria pattern between the period 19lk3~Wi and the initiation
of the Insect Control Programme could be attributed to any but normal annual and
periodic variations in incidence.

Although Yellow Fever, either in urban-or sylvatic form, had not appeared in
Nicaragua for some 25 years prior to the Programme, the presence of Aedes ae,̂ ypti in
lU of 18 localities originally inspected indicated that the danger of rapid propa-
gation existed should the virus once again infect urban centers.

Scattered surveys had shown that Ghagas' Disease and Filariasis existed in
Nicaragua, but the extent and incidence had not been clearly established. Likewise,
no estimates had been made of the amount of gastro-enteric infections caused by
houseflies.

B, First Discussions with IJlIICgF̂  ard TfiiO/feASB and the Development of the Official
Requests.

Following exchange of correspondence in 19l;9> U11CEF and TfilO/PASB representativ
visited Nicaragua in October of that year to begin formal discussions leading to the
establishment of the Insect Control Programme and. to assist the Government in pre-
paring its official request. This document requested supplies of insecticides, spra
pumps and spare parts, vehicles and launches, and other auxiliary equipment•• In
December 19U9* representatives of both Organizations again visited Nicaragua to
obtain core specific information regarding the proposed development of the Programme

On 17 January the Agreement with IL'ICBF was signed, and on 25 September 1950
an Agreement covering the Programme was signed with the WO.

/ The preliminary
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. The preliminary plan of operations proposed by the Government called for the
spraying of all houses in Nicaragua, thus protecting 1,000,000 persons. It v;as
estimated that UHTC2F supplies would be sufficient to protect the entire population
during three cycles of spraying, the Government undertaking to carry out the foxirth
cycle of spraying with its ovai resources.

Based upon the intermediate results of the campaign, in May of 1951 a second
request for assistance was presented.by the Government to the. Executive Board. This
request covered additional supplies of insecticides, and equipment for an entomo-
logical laboratory to be developed in.Managua. At this time, the Government commit*.
ted itself to procure DDT in an amount equal to that requested of UiUCSD'i :

^* p̂Locationŝ  ̂by the Ifeecirbivê B̂oarcl jpf u\lpj5' \°i' the_ X!oopô rat iye 'Programme. -

The Executive Board allocated ,;121>000 in Mrrch 19>0, and in Hay of 1951 an
additional £113,000 for the Insect Control Programme*

The breakdown on the supplies furnished by UiilCBF is as follows;

Item

Insecticide
7£<r DDT'/Vettable powder
100$ DDT, technical grade

Supplies and_SqujjMont
Solvent aiid emulsiiier
Sprayers and spare parts
Outboard motors
Equipment for Entomological
Laboratory

Ancillary equipment

Vehicles
Jeep Station ¥?.gons and
spare parts

Project Personnel
Travel" grant for training of
Gov't* Medical Officer

Units

53U,ooo ibs.
1̂ 0,000 Ibs.

U,300 gals.
125
6

1 .
various

k

Costs

215,900

it,000

-TOTALS •u>

10,000

1,000

231;,900

The deficit of ̂ 900 has been taade up fron the unprograaaed balance in the
over-all Nicaragua allocatjou*

In addition, UKIGEF has expended the folloran̂  anount in freight charges to the
ports of entry of Nicaragua;

/Insecticides
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Insecticides v32,3?6.1i3
Sutrolios & Equipment 2,696,79
Vehicles 1,092.65

TOTAL: CiJoTIbFTo?

Those amounts are not charged, to the rlicaraguan allocation, but are included in
the costs of the Programme for purposes of analysis.

Following the original allocation, supplies for the progranne bewail arriving .
in 1-Iicaragua in'May 1950.

D» Government Personnel Responsible for the L-eYeloment of the CorporativeJPrograjmn(

The responsibility for the execution of the Programme rests with the Ministry
of Public Health* Originally, the Rvral Sanitation Section of the Ministry .was
charged with Programme operationsj later, a special Section of Insect Control was
formed r.'ithin the Llnistiv to execute the Programme, The following personnel have
been responsible for operations!

ianisters of Public Health: Dr. Alcjando Sequeira Rivaa
Dr. Leonardo Somarriba

Chiefs of the Insect Control
Programme ' : iir. Carlos D, C-arcia

Dr» Roborto Chacon
Dr. Ale.1ar.do Robleto Perez'<jc

E. Programme Operations.

Prior to the arrival of UNICEF supplies, the Medical Officer selected for
training was sent to Mexico City and to Georgetown, British Guiana, for special
studies on Insect Control and on the vectors of Chagas' Disease and Filariasis,

The Programme in Nicaragua began on July 1, 1950, Prior to that date, it was
necessary to create a new branch within the Rural Sanitation Section of the Ministry
which was charged with Programme operations. This branch of the Section grew within
a few weeks to comprise 27 Squad Chiefs, 102 Sprayers, and some 50 other persons for
the necessary administrative and transportation asnects of the Programme, Field
personnel were given the necessary training prior to the initiation of the Programme.

For purposes of the Programme, the country has been divided into four Zones, as
shown on the accompanying map. Communications between Zone IV and the capital are
by air, or by a lengthy trip across Lake Nicaragua and down the San Juan River, at
the Costa Rican frontier, to the sea. The outboard motors furnished by UNICEF have
been utilized in Zone IV. Communications in the other Zones are easier, although
many localities can be reached only by horseback.

Due to these difficulties of transportation, the Government has not been able
to expand its coverage as much as had originally been desired. Roughly, two-thirds
of the population has been protected; to expand the programme to full coverage

/immediately would

• ^ . • _ . • ^ $*•• •"'• «*-'«*asJ
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immediately would probably more than double the total costs, due. to increased time
spent in travel v/ith the resultant decreased output per man-day. It should be.
pointed out, however, that all fxads originally appropriated err the Government for
'the Programme have been spent, and that this Programme is reaching the greatest-
number of people of any in Central"A*aorioa. . . -. ; .

Details of operation are given in the accompanying Table, Data on costs to th-
Government are taken fron the Budgets of the Fiscal.Years, Data on actual expend!-*
turcs are unavailable, and although there may be some transfer between budget
categories during the course of t&o year, $liM«t ̂ t-Insect Control Section itself,
the Section has. informed the PA$$ tiaat tl)*» «a*tS#e Izadget is spent each year.

•̂ * Incidenoe of Insoct~3orne M^eosog^as of Jg&e.30i 1952.

••Systematic surveys to determine jX>3'b-1».X'atsont laa'larial indices are just, begin-
ning on a large scale .in Nicaragua* ôvortfeeless, there are so:ac data available fo:
the City of Managua, and from one Demrtecntal Capital, i,rhich indicate the .-success
of the campaign.

Manaigua jJD̂ *

Barrio La Perla
. Barrio La Reynaga
Barrio Trixionos
Barrio Callo Colon
Barrio Silva
-Barrio Riguero
' Barrio Santa Ana
Barrio Los Pescadores

Rivas, Mvas

PAi;LA3ITS TilDICES

. I9h3 1951

11.358
kii.o%
31.8̂
20.7̂
1|9.8$S

31.ii;̂  8.1̂

19?2

3.?^
13-73-
16.0%
'6.055'
0.0$

22,0^
0.0;i "
1.5>

0,0$
0,0^
o.dp
1.0JS
_ _
0.055-
0,0^
0.6)5

lliese figures give a clear picture of the effectiveness of .the Programme in
protecting the Capital* The reduction in infection from as high as $0% in some
Wards to almost zero in a city of 100,000 inhabitants means incalculable benefits
to the population, in terms of lot/or mortality, better health, and reduced man-
days lost to illness.

As was indicated in the G-cneral Discussion, an epideiaiological service has nor/
been set up in the City of Managua, to investigate all deaths said to occur from
malaria* In this manner, and vdth the systematic survey it is hoped to accurately
determine nor; cases of malaria, anu ascertain the cause for transmission within
Managua. UlUCSFtfurniaJied laboratory facilities and equipment are proving useful
in carrying out this phase of the v;ork»

/fith reference
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With reference to the campaign against Aedes aejgrffti, 375 localities have now
been inspected for this vector. Localities origiially positive have been found
on second inspection to be negative, and no more positive localities have been foun<

To guard against the outbreak of sylvan Yellow Fever which appeared so
explosively in Costa Hica in 195l> the uovemment has carried out a vaccination
programme, giving eaphasis to protecting the population living in the forests and
at the fringe of the forest areas. As of June 30» 1952, 165,68̂  vaccinations again*
Yellow Fever had been carried out.

ITrbh reference to Cliagas' disease and Filariasis, entomological studies are in
progress to obtain more data regarding the habits of the vectors of these diseases
in Nicaragua.

As had been anticipated, houseflics developed an early resistance to DDT, and
are appearing- again throughout the country. Until such tine as the insecticide is
changed, it is doubtful that further reduction in numbers can be expected from spraj
operations.

G" Pl̂ flŝ  j*or frke. ̂tfffff6, *

To carry on operations in the immediate future, the Government purchased
21*0,000 Ibs. of 75̂  I&T, at a cost of §3M,000 during Fiscal Year 1951-1952.
Figures on the cost of this insecticide do not appear in the analysis of the
programme, since so far only 11:31012?' supplies have been used. Eighty-six percent
(86/3) of UiiTCSF-furnished insecticide has so far been consumed.

It is anticipated that both residual spray operations and vaccination against
Yellow Fever Td.ll be extended during the next fiscal year (July, '52 - June, '53).

The Government arid the 171-10 signed an Agreement on April U, 1952 for an extensio
of the Technical Assistance given for the Insect Control Programme. Included in the
provisions of this Agreement are two Fellowships, one of which will be used to give
further training to the Entomologist now in charge of the Laboratory furnished with
UNICEF supplies.

The Government, the Gorgas Memorial Laboratory, and the PASB will also
participate in a cooperative study of the epidemiology and entomology of sylvatic
Yellow Fever during the coming fiscal year.

Nicaragua has enough insecticide on hand for the coming year. In addition to
spray operations, more emphasis n.dll be given to surveys, and'to control the results
of tho campaign so far*
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, C? Localities treated
*** Houses treated

Population protected
Square meters of

surface treated
Kilograms DDT

(as 100 )̂ used

Man - Days Spraying*
Man - Days Supervising*

A'SSBAGBSl
Houses per Man-Day*
Sq. Meters pe;r J^an-Slay*
DDT applied* gr$ms per

square meter

C-OTimiMlHT COSTS: **
Perso&nel
Materials }
Transportati on)

Total*

WIGEF COSTS:
Insecticide
Supplies and Equipment
Vehicles
Freight charges

Total:

TOTAL COSTS:
Cost per person protected'

First Cycle
July - Dec.

1?5D .

1,002
loo, 551
570,997

29,562,5^5

33,537
_ _ _
— — —

„ _ ...
_ - -

- 1.1

$ 62,1^40

9,600
• $ 71, 7^

$ 36,220
1,380
1,250
6,010

$ UM6o
$ 116,600
$ 0.21

Control Programme - Summary of Operations
Second Cycle
Jan. - June

1951

1.S71*
105^001
600,1*98

31,653,9^

63,317
_ _ —
— — —

_ _ _
_ _ _ .

2.0

§ fe.lUO

9.600
$ 71, 7^

$ 6s,3go
1.380
1,250

10,820
$ 81,830.

$ 153,570
$ , 0. 26

Third Cycle
July - Dec.

1951

1.659
103,850
628,975

36,735.125
to.^

_ — _
— — —

_ _ _
- _ -

1.1

$ 63,1^60***

15.590
g 79,050

$ ^3,710
1.380

750
7,070

§ 52,910

$ 131,960
S 0.21

Fourth Cycle
Jan. - June

1952

1,̂ 53
92,97^-

567,250

35,151,78!

35,023
— — -
— — —

_ _ _
_ _ _

1.0

? 63,5460

1 ,̂590
$ 79.°50

$ 38,500
1,380

750
6.2^0

$ ^6.870

$ 125,920
$ 0.22

Totals as of
June 30, 1952

5,988
1*02,376

2,367,720

133,108,591

172,951

— — _
— — —

- - _
- - -

1.3

s 251,200 x

50.380
$ 301,520

$ 186,810
5,520
u.ooo

•50.1UO
i -226,^70
$ 523,050
$ a22 . .

(Footnotes - see next page.)

1
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Cooperative Insect* Control Program, cont'd, . ' • • ( • '

Footnotes: •

# Nicaragua does not report data o» lisa-Days of operation,

•JW Costs are from National Budgetsj expenditures unaxrailable»
/

-*3Ht In addition, the Go\*ernment purchased 2̂ 0,000 Ibs, of DD-P during Fiscal
Tear 19̂ 1-1952, at a cost of $U|U»QPP* 2bis trill be used during sulx*
sequent cycles.
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' ̂  1 ' I ĵ T~**s. -v

E/rCEF/^o4> ' T^JnJrr

^O'O'pgTl. /»y-/ u iT *&*&€.£' Lw T/yJt l^faeiA^-^i- ^r~*~>

£fj> C,\ZU~r(^&^ $ ̂ /I^dAx^-^ ^ UNICEFim^
/B-3

CLEAR

i C-3

O
12

D-3

24

E-3

36

F-3

48

B-4

1

C-4

f."r 13

D-4

25

E-4 :

37

F-4

49

-***1 'A^ti-^t
B-5

2
C-5

1̂4

D-5

26

,E-5

38
F-5

50

B-6

3
C-6 t

15

D-6

27

E-6

39
F-6

/°.
51

B-T

4
C-T

16

i_!l7

28

E-7

40

F-T

4
52

B-8

5
C-8

17

D-8

29

E-8

41
F-8

53

V I
I

B-9 ,

A
C-9

18

P-9

30

E-9

42

F-9

,̂s**^

54

B-10 -

7
C-10

19

D-10

31

E-10

43

F-10

^>"^
55

frs*
, | B-n

8
c-ll

20

D-ll

32

, E-tl

44

F-ll

O
' — £SjSSt

56

r+iif.
B-12

9
\ C-12

21

D-12

33

E-12

45
F-12

57

8
(W»)

(2)

(16»)
^ .
Blank /

(10)

(9)

« ^? .a
O «M

« 2
<M O
0 H
fi S.2 c
^ °
y -a

!»n
C P'.? o>
U) M

•S ^
<U o

I §
HB"B.̂ ^j

<u
T>
O
U

(13)

ENVELOPE COLOURJ f- Blue - Yellow - Pink - Green - Grey

10 11 12
YES(

TRAILERS
NO

(D.)


