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COOFPERATIVE INSECT CONTROL PROGRAMS .
IN CENTRAL AMERICA
Frepared by the WHO Regional Office for the Americas
1. The present Renort c’overs the operation of cooverative Insect Control Prog-

rams in Central Americs, l'These Frograus Lave been carrisd out t;y the Governmen_ts
of Central America, with the sssistonce of materials and equipment furnished by
UNICEF,and with technical advice of thue Worid Fealth Orsanization and Pan American
Sanitary Bureau, The Report describes the Programs from their inception to Jgne
30, 1952. | | | '

A, Early Discussions Between WI0/PASE and UriCEF Lsgarding Cooperative Health
rograms in the Ameritas,

2.  On February 22, 1949 the Director of the Pan American Senitery Bureeu, the
Regional Office of the World Health Organization for the Americas, was invited to
attend a neeting with mewbers of the United Nations Childrents Emergency Fund and
%o discuss programs in Public Health which might be developed in the Americas with
the assistance of UNICEFR fund.s. A% that time the Director proposed programs which
could develop rapidly, without need for highly trained personnel, and from which
immediate beneflts might be expected, Included ln the programe presented for dis-
cusslon was ons of Inseét Control, | _ |
34 At meetings of the Zxecutive Board of UNICEF on larch 9 and 10, 1949, an
. oyverall initial allocation of $2,000,000 was made for UL ICEFw-assisted programs for
Latin America. |
b  On March 18, 1949, in a meeting in Wé.shington, D. C., attended by represéxw
~ tatives of UNICEF, the U,S. State Deﬁar'oment, the Institute of Inter—Amsrican
Affsirs, the Pan American Union, the Americen International Institute for the

Protection of Childhood, the Food and Agriculture Orgsnization of the United

,,Hat iOﬂSo v
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Nations, and the WHO/PASE, the reeammepdation was made %0 use the greater part of
the initial allocation of UNICEF for Public Health programs, The other part of
the allocation. was $o be destined for feeding demonstrations and a social welfare
program, |

5S¢ At the Seventh Meeting of the Bxecutive Committee of the Pan American’

; Sanitaryy Organization, the parent thanization of'the Pan American Sanitarylbuxeau,
the Director of the FASB was suthorized to continue discussions with UNICEF re-
garding cooperative health progfams in the Americas, with due consideration 1o 'be
given to the desires of the individusl Governmenis as»to the types of programs 4o

be developed, :
Bs Discussions with the Goveruments of Central America Regard th Contro

Progrems

¥

64 Among the first proposals of WHO/PASB for cooperative health programs in the
Americas was one for Insect)Control in Centrgl America. Following the iritial
allocation of UNICEF funds, an exchange of correspondence wae carried out between
the organizations and the Governments of Coentral America‘regardiﬁg'the possibili-
‘ties for progranm daveiopment. All Governments concurred in the eatablishmeht of
en Insect Control Program. At & later meeting, the Execubive Board of UNICEF re-
solved %o include British Honduras in the Centrel American Program,

Te In September and October 1949, representatives of both organizations visited
the Governments of Central America to discuss at greater length thae establishment of
the Programs in each country, and £o agsist the Govermments in drawing up official
roquests to UNICEF for assistance., Later in 1949 snd sarly in 1950, the countries
were ngain visited to discuss and propare speeific plans of operations for $he
Programe, establish ports of entry for supplies, and outline schedules for ship-

ments of materials,

[Thesees.
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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
vagencies in Central America. The PASB Zone Office has been located in Guatemala
City since 1943, 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 UNICEF Area Office in Guatemala City in 1949, 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 cbnquests 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 1648 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
disesases, a number of other diseggses transmitted by'insects have been discovered
in Central America. OnchocerCiasis exists in the coffeé-growing regions of
Guatemala. Chagas' disease has been found throughout Central America. TFilariasis

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

| RETYPED FOR FILMING | ..
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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 1948 em-
phasized the importance of the eradication campaign to the Central American
countries, and with the cooperation of the PASB anti-asegypti 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 1946, a cooperative program for its control was begun by the E
Guatemalan Health Department and the PASB, employing vaccine and insecticide. The

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

in the section of this Report dealing with Guatemala.

/Malaria...

|  RETYPED FOR FILMING |
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.13s . Malaria, historiaally the most widespreed and persistent. of the insectw
borne disemses in Central Amerieca, was, cufioual:y’ anough, one of the least Byudied.
Its endemieity eecus to have been taken for granted. . Cutsilde of seattared syrvors
of Aindividusl localities, the only systematie studies of malaria in Central
Ameriea readily availabls:are those of Josta Rice 1/, 1 sslvador 2/, and-

' -r--G-uate-ma,la,Q/ .

 1lie *- - For a rapid .survey of the incidence of melaria in Qent'rai A"merica{ f;r!.or to
."'--the present programs. the re'\d.ar is refarred %o the work. of Feust J Eé'll‘igta

average morta.lity; ‘patos for the ragion as followss

Country -~ © i, - - Period - Death Rate per 100,000
British Honduras 1929 - 1939 4
Guatemala 1931 ~ 1939 Rk
El Salvador - - 1034 «- 2943 . . 250 .
Honduras AG42 - 1943 356,9
.- Niearegua -~ - 1942 - 1943 B .o 432
Oosta Rica , 1929 - 1939 - 152

‘.]5, The coastal regions in Gen’oral Anerica are reﬁions of nigh endemiclty, _and
spleen ancl parass. o rates oft;en iudiuate t‘lﬂ 75% of the popula.tion ia infected at

the time of survey,

1/ Rumm, HV. and Horacio Ruiz S.i A Holaria Surve" of the Republic of Qosta
Ricg.,__ Central America, Am. J, Trop, Med, 19: L+25 (1939).

®

Sutter, V.A., and H, Zunige: A lalarie Survey of El Salvador, Central America.
Am, J, Trop, Med, 22; 387 (1942).

&

Herrera, Jullo Roberto: Istudio del Paludismo en la Republica de Guatemala.
Bol. San de Guatemela 1l: 142 (L940), ‘

Faust, B, Ce3 Malaria Incidence in lNorth America., Chap, 30. Dlalariology,
Edited by M, F. Boyd., V. B, Saunders Coupony, Fhiladelphia. (1949).

¥
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16, In Bl Salvador aul in British Donduras, Plaswosiuw faleiperum was the most
common type of infection, prior to 1949, In the other countries, P. vivax

domineted, 2, pelariae infection rates vary from zero to 10 per cent of all posi-

$ive examinations,

17 Central Anmerica is rieh in Anophelins fauna, Xomp 5/ in a study of specles
occurring in the Caribdbean lowlan’dsJ lists 6 species found in Wieeragua, 10 in
British Honduras, Guatemala, and Honduras, and 16 in Costa xica, Zepeda 6/ lists
12 species which oceur in Honduras. Meny arses are unexplored entoﬁolagiaallyy and

it is probable that corplete studiss will show many nore forms.

18. 0f all species, the uost widespread and important 1s Anopheles albimanus,.

It is the most dangerous maiaria vector in the region, and is undoubtedly respons
sible for most of the malaria which occurs. It may be found breeding in a wide °
range of esunlit waters, FPeak veriods of malaria ffansmission coincide with peak
periods of ‘breeding of g;bggggggj these occur at the eund of thé rainy season

when quiescent bodies of water are widespread over most of the lOWlands. Although
principally e lowland spedies, there is evidence that albimapus ie responsible for
transmission of malerias st Lako Amatitlan, Guatemala, at an elevation of 4,000
foet,

19, Other Anophelines of importance in Central America ars pseudopunctipennis,

whose role in the transmission of highland maleria must still be established,
darlingi, e dangerous veetor in South America which has beon found in British
Honduras, Gustemala and Honduras, and. greyritarsis, which has been implicated in

trensmission in Costa Rica.

5/ Komp, W,H.W,t The Anopheline Mosquitoes of the Caribbean Region. National
Institute of Health Bulletin No. 179 (1942),

6/ Zepeda, J.E,t Los hosquitos Anopheles de Honduras., Unpublished paper read
at 2nd Penamerican Congress of Pharmacy (1951)

'/Prior. sevy
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20,  Priar to Vorld Wer 1%, the uajority.of the snti-malérisl compsigns in Cen-
tral America were based upon species sanitation, directed priuarily against
plbimenus, Drainage projects wers established around many of the mbre importent
.-porulation centers, with consequent reéucbion-in malaria incidence, lost Health
Depa;ﬁm?ntg furnished, free anti-mlerial drugs to the population suffering from
nalaria. RO o . . R - .
21, 5 W;th tpe discovery of DDY and othar»synthetic orzenic insecticides, a new
‘tool becane avai}ablé for insect contrecl, and for the first time unit costs’could
‘be reduced 80 that with a suell capital ouilay, great numbers of people could be
protected A8 experience wrs gained and possibillties became apparéent, Health
Departments in Central America established services:for residual house spray °
prograns, Thgs the foundations were lald for & large-scale insect control progranm,
of the type envisaged in early discussions between WEO/ASB and UNICHF,

D,_AOhJect;yes of the Cooperstive Insect Control Frosrams

22, . As stated in the Aéreaments between the Governments of Central America and
the WHO/PASB, the objectives of the insect control programs are as followss

l.~To control malarie ead eradicate Aedes segypti throughout the zones where
these exist, by the applicztion of modurn lnsaeticides,

2, -To control other dlsenses borne by insects which are affected by the sams
‘ insecticxdas,

. 3+=To reduce morbldity and morielity among children by reducing the fly
" poyulation,

k,~To evaluate the results of such a program by compering the morbidity and
mortality rates of iusact~boprne discases, and by determining the
pedes aqsypt‘ inaea.

5.-To train local professional and anxiliarr parsoanel in the most effective
methods of iusset control by the application of modern insecticides.

v

6.=To assist the ministries of Public Health on these and related prcblems.

/B, Particivation....
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Be PRarticipation by WHO/FASB in the Gooperabive Progrems

23 Respongibility for the technibal’aspects of the programs has rested with
WHO/PASB. Since 1949, the followiﬁg pe;sonnel has been assigned to the programs,
with headgquartors ag the,Zone‘III Office of the FASB in Guatemala City.

1 Entomologlst S 10 months .

1 Medical Officer, speclalizaed
in yellow fever control and

Aedes nmezypti eradication - - 1 year and 9 months
1 Sanitary Ingineer 2 vears and 8 months

(Part-time to progrems)
yzh, .In,addition. all countriss were visited in 1950 by the WHO Reglonal Génsul»
tants on malaria and Clages: disease, During these visits the scope of thé pProbe
lems and control methods were reviewed, and recommendations made for fﬁture pro=
grans of investigation and control,

F. Participation by UNICEZF in the Cooperative Programs

25,  In its March 1950 meetiss, the Executive Board of UNICEF allocated §51i,000
for Central American insect control programs, (Documént"E/IGEF/1%5,) At subse-
quent meetingé in May and Noveubar 1951 and A@rii 1952. additional amauhta of
$29,000, $180,000, and $26,000 respectively were allocated, Thus, the totai
amount allotted to the programs in Central America is $749,000, of which

$738,000 have now been spent, | | .

26,  Specific allocatiohé by countries héve been as followss

British Honduras . $ 22,000
Costa Rica 91,000
E} Salvador 167,000
Guatenals . 1lg,000
Honduras -~ 117,000
Niearagua 234,000

27+  The greatest part of these funds, amounting to $615,000 or 83,4 of the
total, has been spent in the purchase of insecticide, For the most part, this

-
b
4
24
k)
4
]
o
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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 ehployed.

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 intefnal transportation. The costs of freight are not charged to
country allocations, but are borne by UNICEF as part of the routine administrative
costs. They eare included, here and in the country sumaries, 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 Mey of 1950, and by July of that year operations had begun in all
countries. Prior to that time it had been necessary to train fhe 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 -tapulating 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

| RETYPED FOR FiLMING ||
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COOPERATIVE INSECT CONTROL PROGRAMMES IN CENTRAL AMERICA

SUMMARY OF OPERATIONS
FOR BIX COUNTHY PROGRAMMES*

N

May - Dec. Jan. —~ Jdune| dJuly -~ Dec. Jan, - June® Totale¥*
1970 1951 1951 1952

Tocalities treated 2,431 4, lhg 4,026 3,279 1h,134
Houses treated 227,668 289,517 280, 434 237,874 1,035.493
Population protected 1,203,740 1,54 b67 1,537,476 1,298,505 5,584,278
Square meters of surface treated| B5Y4,329,555 67,350,834 | 79,947,k463 67,422,561 269,050,563
Kilograms DDT (as 100%) used 85,273 137,592 132,657 85,553 451,035
GOVERNMENT COSTS ' '

Personnel 3 146,075 $ 187,500 |$ 182,560 $ 161,765 $ 677,900

Supplies and Equipment 3%,805 22,095 32,005 23,705 123,610

Trensportation 16,510 15,370 21,030 19,320 230

Tetalt § 156,390 | & 225,965 |[$ 2ML,595 § 200,790 g 87%133
ICEF COSTS |

Insecticide $ 74,365 |$ 1bp,065 ¢ 137,070 $ 93,050 $ Lu6,550
 Supplies and Equipment 1 5,005 L, 705 3,990 4,355 18,055
Vehicles : 12,240 11,005 7+155 6,750 37,150
Freight Charges = 13,990 23,670 | 21,1 15,820 4,61

Totals § 105,600 $”“'}'E181, 5 1§ 169,350 § 115,975 $ 576,370

TOTAL COSTS: “$ 301,990 $ Lor,u10 15  W10,945 3 320,765 $ 1,451,110
Cost per person proteetedi $ 0.251% 3§ © 02613 0.271 % 0.25 0.26 |

* British Honduras, Costa Rica, El Salvador, Guatemala, Honduras and Nicaragua.

0

Data for June, 1952 incomplete for British Honduras and Henduras.

Y01 oFeg
902/ a1/
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Yy the cmmtrie,s'.in .reporting DDT. consumption, and-total cosys, are shown,  Sup~ -
plies and equipment have been given an arbitrary depreciation of 33-1/3% per year.
Depreciatlion of vehicles has been gssigned on the basia.of~tha-ULS.;Automobile'v
Manufacturers! ®Blue Book® values; 25% deproclation the firet year of use, end.
15% per year thereafter, “

33+ Wherever possible, actusl costs as reported by the countries have been
Shown. . Where this is not posqiblé, budget fizures have besn used, and have been
clasaified under the .éwmpriabe ‘headings of Fersonnol, Supplies and Equipment,
a.nd Transportation, - However, Goverament expend,i,ture's for DDT have not 'bee_:n.‘,fln-.- ‘

. eluded unless this DD has setually been used in the program, when uniy costs are
then ealculated and the totals shown, Thus, although Nicaragus and Hondurasg have
- ‘x.x?,d.ei‘_subjgtafntial expepd;tgr‘q»s for DDT, these sums do not appear gince this :DIY."’ .has

nOFt,y:ai};,: bee-n us‘ed‘.' Eo | . Ll ‘. ; .
3ke | A word should be said hore about Iotels for all programﬁ.:aé_well.&sxmotals
shown $n $he individual cowntry swmeries. The miber of houses end the population

shown in the Totals dogs not. correspond to distinet individuals, since the. me,;,jo;‘r;ty

... of housos have baen tyeeted four times, and %he, population-protacted once eyery -

C - te

‘ . -
B L )

_oyele, These totals are shown for the purpose. of saleulating oversll sverages for

; ‘he programs, ..

LR I

35, During the course of the o@erations, meny changes in tgch_x;igmes have been,;
made, a8 experience is galned under conditlons. in Central. Americe. Experience in
one country which has proved useful in improving efficiency has been adapted in

other couatries of the Teglom, . . ... . el ran e e osoo
36, In Meyoh 1950 e basic chenge was Tocomended By the Reglonsl 0ffids of WO/
FASB, It was racommonded that the dosage of DDI per square metor e changed from
2 grams %o 1 gran, when Wth‘bya"blgs pbwdeg:; wes used, from 2 grams %o l.0-l.5 grams

a L ‘ [whan,...-
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when emulsion was used, and from 2 grams t0 l.5-2.0 grams when solutions of DDT
were sumployed, At the same time, the Regional 0ffice recommended that one or two
treatments per year be made, but that if abt all possible only one, Thess recom—

mendations have been adopted in Nicaragua, and reductions in DDT dosage have baen

adopted in modified form in Fonduras,

37, Although it was envisioned thet these recommendations would permit wider
coverage‘Of the population with DDT, this has not been possible, ©his metitod re—
duces unit costs to UNICEF, but not ﬁo the Governments, since costs of persomnel,
supplies and equipmeﬁt,'and transportaiidén are more or 1less independent of dosage.
The net effect has been to extend the period of availability of UNICEF supplies in
those countries which have reduced dosage,

38, In summary, program operations have‘expanded venfold, since the cooperative
programs were initiated., Operations were under way in 1949 in three countries,
with protéction being afforded %6 some 150.000 persons, At the present time, -
roughly 1,500,000 persons are being protected during each eycle of treatmént, and
it is planned to ‘increase thié'figure in subsequent cycles,

H., Government Personnel'Résponsib;sjfor the Development of the Cooperative Programs

" 39, In the discussion of oﬁerations'in the'individual countries, an attempt has
been made to mention the names of those persons who have had the responsibility for
the deVelbpment of the prograu.

L0,  In the final analysis, the success of a program of this type depends upon
the personnel exscuting 1t, This statement applies as far down the administrative
ladder as the individual spraying a house in & locality, and inthe local authori-

- and householders _ , . .
‘ties/assisting him, It 1is sometimes sasy to overlook this fact in preparing sum-
meries of large operations such &s this, For this reason, names of individunls
have beeﬁxindluded in the country summeries., These persons are résponsible for the

R

/planning, ..
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planning and execution of the program within their countries; they must make the

innumerable daily decisions connectsd with an operation of this type; whrievur

success has accrued is due in large msasure to their efforts,

I. Status of Insect Borne Diseases as of June 30, 1952

- L1, stetistical data which may be subject to analysis end which way be presented

to show:qnantitatiVe results for these programs are meager, Those which are availe
able for each country are presented in bha,igéividual diseussions, What is desired
at this time is to explain some of the ilultstions existing, Doth as to the amount
and kind of data present.

k2, At the time the programs were initimted, no attempts were made to establish
mlaria surveys which would give an accurate picture of the dissase incidence be~
forehand, Rather, it was felt that instead of survey work what was needed was the
establishment of insect control services, ono 1% was agcepted thot malaria was -
endemic In many areas throughout the region, Therefore, data prior to the programs
are elther 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

iﬁ sach countiye

L3, - Data on morbidity and mortality are conceded to be‘?f doubtful quality in -
Central America. The long experience of the population with malaria has probably
resulted in over—reporting, particularly from arsas where medical services are in-
adQQuaxe4or non—existent, Indeed, one might say with sscurity that throughout most
of Central America "Fever and/or Chills resulting in death sutomaticelly equals
Melaria.' One specific example will suffice to illuminate this conditioh,

1 - The specifie death rate frow malaria for the city of Manegua, Nicarsgua
averaged around 350 per 100,000 per yesr in the years prior to the sstablishment

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

[However ...,
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However, data frow malarie surveys durisz 1951 mad 1952, ae shown in the report on
Nicaragua, indicats élea.r,l:f that meleris is disappearing from the city. A s‘md.y of
this anomelous situation reveals %hat all deaths are reported to the Civil Regis-
trar, whose office is part of the Ministry of tho Intorior, The Registrar mast’

" 118t as the causs of death whatever informatiop is given him by either the physicie.
" who attendsd the case br the persdn reporting the death, Only”'a susll peréentage

“ of the botal deaths are seen by physicians, 80 Yhat in the majority of cases &
‘layman's opinion as to the couss of debth’ is incorporated into the officisl statis-
tics, Apparently, tho law rogerding chills and/or fever proposed above is valid
fof Menagua, S .
liSe " To ascertain ths true picture of mAlarla in Managum, an errangenent has been
‘made ‘between the Heslth Departmént and the Registrar whereby all deaths re‘portéd.-‘
from malaria 4o the rozistrar ars immefistoly Peportsd to the Hoalth Depertment,

- Koting on this iiformation, a physician and entomolozist fromi the Insect Control
Section then visit' thé house where ths demth occurred, snd attempt to establish
whether the death was due to malaria, by means of'a study of & clinical histogy,
movement of the deecsmsed prior to death, blood films from other membors of ths
family; and n search for Anopheles within the'hoime,' This’ service Has bosn estabw
1ished only recently, and no speeific information can yet be gived as to results,
h6. ° Spleen Indices and Parasite Indices, whers reportcd in the individual

' country summaries, genorally pfo‘vide accirate information regerding the incidence
of malaris at ‘the time of survey, and of its history for eome time past, Surveys
of this type are genorally earrisd out in s rapresentetive croup of the population,
except in those localities ‘small onough so that all persons ‘ean be inecluded in the
survey. In genersl, ‘zroups of 100 or 200 porsons are selegted from esch of four
cuadrants of a gommunity. |

Jof particular ,...
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A7, . Of particular intorest is the incidence of malarle in the age group below.
}:yeary an accurate indicetion of the amount ofi- transpission taking placa. It.1s

- Planned .to smphasize data.of this type.in future survaye.. . .. . v . o o
48+  An indirect indicetion of the reduction in trensmission mey be obsained: by
a comparison of: the-relative incidence of the:types of malaria:parasites,’. This “in~
Formation 1s particulsrly.valid when consumption of actiwmelarisl drugs by :‘ths.
-general- population has beon limdted. . In the oase of ‘Central Aherice, o risedn .-

#he percentagé of ‘infections eaused: by Elnamodium vivax ‘has been genarelly mnotvedy

while P, falciparum infections are apparently on thewame. In-view of the faet ..
~that vivax is more &pt .to cause relapses then falclparumy and tiat. there .is. ewvde:
dence ‘that the oversll incidence of all forms.of the infechions :h.e.s.:’bqeh reduced;:
the inference may be made that an appreclable pereentage of all dases are die to -
relapses, | B R LD S ST
19, Not included in the iadividund cointry eummariss, bub worthy of ‘mention ab:
this podnty is the Yaymants- approisal. of - the. ?rogram&.. ~Thers 1s widespread belief
in Centrel America that the ineidehes of malaria has bees reduced, ,'In“numer.ousf-lén
calitles, 'comments have been madse by teachers to UNICIF and WEO/:E‘AS‘.Bu persconsl .. |
abouat the: incroa-ée& attondance by ¢hildren as a result of the programs,: . Yhils ‘such
1nformatidn cannot be pictured qﬁantitatively; it reprosauts.an appreciation: on the
part .of  the people of -the efforts of their 'Govsrnmants ‘ahd. thie United Nations 4o
-solwe one. of the 'vpt.eoblems:wmch has” con:ﬁron'aen’dv Central. Amrics for: centuries, =« .

“ 50, . With refersnce to yellow fever, the programs have been very. effective i cone

trolling:-iédgsﬁaemt;_, the veetor of the urban form.. Alihough yollow fever trane-—
.. mitted by fnr'est'*mosqﬁim% sppoared in Cosdta Rica in-1951, the oulbreal was .
limited %o forest regions .a.nd»-di&:no'é-“penefrate into population centers, The. ™
vaccinatlon’' camprigns being carrisd out.by the several-Governments. have provided

eyt I Jadditional ...,
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additional protectlon to the population most likely to be affected by the disease,
51ls  The results of the typhus control program in Guatemala, in opersiion since
1945, are shown in the report on Guatemala, and dqmonstrate clearly the effective—
ness of the program,

524 With reference to other disecases transmitted by insects, mich work mast
still be done to determine their incidence and exbension, During the first eycles
of gprayingh hizh fly~mortélities‘were observed, but flies rapidly developed a re~
sistance to DDT, as was enticipated. Ouchocerciasis, in Guaxemala,.ié the subject
of a separate research projeect, a tooperabive study by the Guatecmalan Health De-:
partuent, the~PASB, and the National Inetitutes of Health of the U.S, Public Health
Service. It is hoped that the results of these studies willrpoint the way 10 a
control program in the futurse. -

J» EPlans for the Future

53,  Enough insecticide is on hand in all countries, with the exception of Gua~
-temala, to carry the progrems through the coming l2-month period, at lsast. In
B80me counﬁries..both UNICEF and Goverament supplies will be used; in others, there
is still a sufficient quantity of UNICEF DDT on hand. Guatemala has purchased
106,000 lbs. of DDT, and its arrival is expected during July, so that spray acti-
vitios may be resumed..

5L, = F¥or the,periodvof the next twolve months, two countries (Guatemala and -
Nicaragua) have enterad into o -Technical Assistant Agreement with the WHO/PASB,.re~
garding a contimation of the insect conitrol programs. Panama will also participatc
. in this‘program, and it is hoped»thatﬂﬁonduras‘will do so., In Costa Riea, El
Salvador and British HQn&urés, contast with the programs and consultant service when
neceésary will bYe carried out as a regular function of PASB personnel -from the

Zone III Office., The objéctives of the Technical Agsistance Program will dbe

[eimilar .,..
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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 nsational technicians.

55. The PASB, 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 Nicarasgua, and will include entomological studies of mosquitoes in the
forest canopies, as well as investigatiohs 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 srraying need no longer be carried out. In several isolated
instances, there is evidence that this technique alone is not sufficient to control
malaria in papulation 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 asdded to, thrcugh

surveys-‘and special studies of the type indicated above.

| RETYPED FOR FILMING |
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A ;ggidence‘of Insect~Bornse bisease_ggibf to_jheveoopérat;ve Erogram

The Oolony of British Hondurae has an area of 8,600 square miles and an
estimated population of 69,000, almost half of whom live in Belize, the Capltal
City. Much of the terrain in the Colony is coastal mersh land extending back from
the Gulf of Honduras from distances of ten to twenty miles, Rainfall is heavy,
in meny places averaging more than 100 inches per year,

Previous medical history in the Colony 1ndicates that malaria was the leadin
commnicable disease, Ac¢cording to data in 1947 the attack rats for hospital
patisnts was 1,626/100,000, end should previous in~ and out—patients! records from
malaria be valid, one might presume an annual attack rate for the Colony of
approximately 15, 000/100 000, or some 10 ,000 cases annually.

The principal speciee of Anophelines found in the Golony have been albimanus
vostitipennis, and darlingi.

Yellow fever had been non~existent in the Colony for nmore then a generation
at the time the program was initiated. The Medical Department of the Colony was
controlling Asdes—mercypti by lervicidal olls and by distribubting predatory fish to
houssholders, which were stocked in the cisterns used to catch ralnwater for water
supply. In 1949 a small soale residual houss spray program using 5% DDT in kero~
sene was begun.

B. FirstApiscussions with UNICER and WHO/:A§B and the Development of the Officisl
Requests :

Following exchange of correspondence in 1949, a representative of the WHO/
PASB 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 grads DDT was requested, since
the Department bad experience with this type of spray and most of the houses in
the Colony are constructed of wood; later, the request was modifled %o include
solvent and emulsifier as well, rather than apply the insecticide as a solution
in kerosens,

In January of 1951 representatives of UNICEF and WHO/PASB visited the
Oolony %o assist in drawing up a proposed plan of operations, At the time of this
visit, the Msdical Department requested that an experienced person from one of the
" other Central American countries be sent to the Colony to train local personnsl,
The Basic Agreement with UNICEF was signed on December 19, 1949 and with the WHO
on Januayry 2, 1951,

/The prolininaly sers
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The preliminary plan of operations called for the spraying of all houses
in the local areas of the Colony and.when sufficient experience had been gained,
to transfer operetions to the urban centers. The amount of DDT requested from
UNICET was sufficient to protect the entire population of the uOlOﬂ” aurmng 58~
veral cycles of spraVing.

At the time that training of local personnel was begun, 1t was discovered
that the ‘spraying pumps on hand et the Medical Departuent warehouse would be in-
adeguate for the Progremme, and UNICEF was recuested to furnlsh 30 sprayers from
the allocation for British Honduras,

C. Allocation by the Executive Board . o* UNICEF for- the Cooperative Programme

" In March 1950 the Executive Boara allacated $22,000 to British Honduraa
for the Insect Control Programme.

The breakdown on the supplies furnished bf UNTCEF is as follous:

Iten I balte Costs
v Ingecticide
DDT, 100%, technical grade 50,000 1ibs. $ 13,700
Supplies and Equipment 6,400
- Solvent and emulsifier 11,340 gals. ’ v ‘
' Sprayers and spare parts 30 - ‘
Ancillary equinment various
Vehicles 2,000
Universal Jeep, spare parts T S
.. and tires . . . S|
Project Personnel ) ' 500
- Salary and expenses of Honduran , ' TR :
' . ‘technician during one month, to L
train British Honduxas personnel o 1. -
TOTAL. 22,600-.- '

. ... e deficit of %600 haa been made up frcm the unﬁrog“ammed balance in
the Overall British Honduras allocations.

-In addition, UNICEF has expended the fellowing amnunt 1n freight charges

”to the port. of ‘entry in. British Honduras:

TInsecticide $ 1,522.33

-Supplies and equinment . 3,265.17

Vehicles ' " 10L.2k
©otomaL: - & L,868.7h°

. [These amounts
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These smounts are not charged to the British Honduras allocation, but are
included in the costs of the Programme for purposes of analysis.

Poilov1ng the original allocation, supplies for the Programme beran ar-
riving in British Honduras in April of 1950.

D. Government Personnel Responsible for the Development of the Cooperative 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 ledical 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 UNICET 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 spray 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 o have terminated in December
of that year and is so shown on the accompanying teble.

As a further weasure, the Government proposed in 1950 that an airplane lar-
viciding 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, thils proposal was not accepted by the Geneva Office of the WHO,

In the development of the Progwamme, 1t 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 1s usually possible to complete spraying within
a five-month period.

F, Incidence of Insect-Borne Diseases as of June 30, 1952.

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

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

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

Admissicns to Fospitals

- Year - Malaria Total Sdmissions % of Admissions dus to
. Malaria
okt 1,010 L,o73 2h.3
1948 o5k 6,015 15.8
1949 : 898 6,301 : 1.3
1950 806 6,910 11.7
1951 - 53k 6,823 7.8

Attached to this report is a graeph, showing the reduction in out-patients
seen for malaria, by months, over the past three years. Again, the data indicate
.8 steady decline in walarial incidence, which, as the Director of Medical Ser-
vices pointg out in his Annual Report for 1951, can only be attributed to the

Insect Control Programme activities,

: During 1951, an extensive inspection for Aedes aegxgti was conducted by
Government personnel, with the asslstance of Sanitary Tnspectors of the PASH,
.Of thirteen localities inspected, geographically representetive of the Colony,

‘only Belize and Corogal were positive, With these results at hand, it has been

iy

i

, recoumended that all houses be sprayed, and inspections agsin 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.

*_.

fG. : Plans for the Future.

The Government has novw expended scme 40% of the DDT furnished by UNICEF,
Supplies should therefore last for three or four wore cycles, depenpding upon the
increased consumption in spraying all houses in the Colony. There is, therefore,
enough DDT on hand to continue the Programme for two more years, It is probable
that supplies of solvent will be expended wmore rapidly; this has been brought
to the attention of the Govermment., '

The Government is taking steps to secure the services of a Malariologist,
vwho will be charged with 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 50% of the
total hospital cases of malaria come from this district, and it 1s hoped to be
able to discover the reasons for this high incidence, and report on them later.
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NUMBER OF CASES OF MALARTA

SEEN TN HOSPITALS AND CLINICS
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BRITISH HONDURAS

Cooperative Inscct Control Programme - Summry of Okpeiiraﬁtiong:_

~Fourth Cycle

Totals as of

Page 23" = -

First Cyele Seéond Cyclﬁé : Thi?rd; Cycle - ] ,
 ¥ay ~ Dee Jan - June. Fov. 1951 - ~  June 1952 - Juné 1,-1952
: 1950 _ 1951 Mexeh 1952 - Sept. 1952 . 3
ocalities treated e : ——— el m——— e : ) ———
uses treated 11,004 8,585 9,31 a2 28, 906
opulation pretected U7,558 - 37,463 - “ho,629 5 - 125,650
Square meters of surface treated  {,675,634 1,163,191 1,350,561 B 4,139, 386
1lograms DDT (as 100%) used - 3,625 2,625 2,934 = : 9,18k
S v : e
n - Days spraying 1,519 1,054 1,043 ° 3,616
n - Days supervising 52 366 393 2 1,351
AVERAGES R . , »
Houses/Man-Day spraying 7.3 8.2 8.9 + - 8.0
Sq. Mt./Man-<Day spraying 1,102 1,105 1,295 o 1,159 |}
FDDT applied, grams per square meter 2.16 2426 2.17 ] C2.19
. 5 ,
GOVERMMENT COSTS | . | 8 L
Personnel . B 3,205 3 2,655 $ 2,770 5 - $ :8,630
Supplies and Equipment —— — © T m—
Transportation . 360 255 29 R ‘910
Potal: - - 3,505 . 29910 34005 8 9:5‘6
UNICEF COSTS , A o .
Insecticide : , P 2,190 $ 1,580 . $ 1,770 N - § 5,50
Supplies and Equipment 1,065 . 1,065 1,065 ot T3,195
Yehicles : 250 : - 250 150 3 : 650
Freight charges : 800 I35 S0, o 2,28
Totall f K,305 $ 7 3,030 $ 3,135 $ T11,670
TOTAL COSTS: ; f T.870 $ 6,540 $ 6,800 $ - 21,210
E%St per person protected - 5 0.17 $ 0, $ 0.17 B T o 76 § ¢
: - i B . i M
I I A
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ANNEX IT
COSTA RICA

A. Incidence of Insect-Borne Disease Prior tc the Cooperative Programme

The Republic of Coste Rica ls located at the extreme scuthern part of Central
America, it has an area of approximately 50,000 Km. and in December 1952 the popu-
lation was estimated as 830,08k, Approx: dately one-half of this population lives
in the lowlends, the remainder on the Meseta Central or Central highlands, concen-
trated in the vicinity of 8en Jose, the Capital.

- Trangportation is good within the central highland regions but difficult in the
lcwlands where most of the insect-borne diseases exist.

Malaria has ceccupied a leading position in the causes of death in Costa Rica;
the death rate from malarie was 78/100,000 in 1948; morbidity from maleria in 1948
vas 9/1,000. Tt is significant, however, that in the coastal provinces of Guanacaste,
Puntarenas and Iimon morbidity and mnrtal1ty raetes were 10-20 times the rates for the
provinces cf the Meseta Central,

Prior to the initietion of the Cooperative Programme there had been no case of
Yellow Fever in Coste Rice since 1918, although the appearance of cases in Panama
in 1948 emphasized the great danger which existed for Costa Ricae should yellow fevey
particularly the urben form, spread throughout the country.

Other insect-borne disesses in Costa Rica included Filariasis and Chages' disease,
The former was prevalent in the area around Puerto Limon; scattered surveys had
shown the latter toc exist in several localities throughout the country.

B. First Discussions with UNICEF end WHO/PASB and the Development of the
Offiglal ReqQuests

' In 1949 representatives of UNICEF and WHO/EASB visited Coste Rica o discuss
the possibilities of a Cooperative Programme in Ingect Contrel. The Government was
highly receptive to the idea and a request for insectlicide, spray pumps, vehicles
and auxiliary equipment, as well as funds for training local personnel were re-
quested from UNICEF. Iater in the year, representatives of both organizations agaln
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 plen of operétions called for the protection of the entire
Province of Guanacaste or a populaetion of approximately 100,000 inhebitants. During
subsequent cyclee the work was to be expanded to cother provinces.

C. Allccations by the Executive Boarqfof UNICEF for the Gooperative Programme
In March 1950 the Executive Board of UNICEF alloceted $91,000.00 for the Insect

Control Progremme in Costa Rica. The breakdown on euppllee furnished by UNICEF for
the Coste Rican Programme is as follows:

/Iten
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Ttem .. Unite! ~ Costs
Tngecticide
T5% DDT, wettable powder .180,000 1bs. $ 56,700
100k DDT technical grade 2,000 lbs.
Supplies and Equipment
Sprayers and spare parta 80 * 3,000 *
Microscope : -1
Adding Machine 1
Calculating Machine 0 SR ;
Ancillery Equipment various
Vehicles : o .
Jeep Station Wegons, spere parts 6 14,700
and tires
Progect Perscnnel
- Travel Grant for Chief of malaria
investigations 1 200

Total $ 74,600
* An additional 60 pumps are being procured, |

This credit balance of $16,400 hes been added to the unprogrammed balance in
the overall allocation for Costa Rica.

In addition, UNICEF has expended the following amount in freight charges to the
perte of entry of Costa Ricas

Insecticides : $ 12,240,47
Supplies & Equipment 1&7 43
Vehicles 11599 00

$ 13,986.90

These amounts are not charged to the Costa Rican allocation but are included
here in the cost of the programme for purposeg of analysis,

Following the original allocation, supplies for the programme begen arriving
JAn May 1950,

D, Government Personnel Responsible Por the Development of the Cooperative Prograrme

The Ministry of Public Health of Costa Rica is responsible for the execution of
the Insect Control FProgramme, Specifically, responsidbility rests with the Insect
Control Section of the Publi¢ Health Department within the Ministyry. The following
personrkl have been responsible for the programme: :

/Ministers of
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 Ministers of Public Health: Dr. Carlos Seent Herrera
Dr. Jose Cabezas Duffner

Director General of Public - o
- Health: Dr. Oscar Varges Mendez

Chief of Insect-Control Section: Eng. Horscio Rulz Soto:
Chief of Melarie Inveétigation: Lic. Manuel Antonio Martinez M.

E. Data on Operations

Before the programmge began in Coste Rica, Mr, Martinez spent several weeks in
Guatemala, El Balvador and Hondures obeerving the ingect. oontrol operations in those
countries.

Fleld operations in Coste Rice began in June 1950, Work was concentrated in the
Province of Guanacaste although perts of other provinces were alsc treated. The
areag covered and the population protected .were inoreased during the second cycle
of treatment.

In April of 1951 e case of yellow fever was reported in Panema, nesr the Costa
Rican border, on the Atlantic side of the isthmua, The Health Department of Coste
Rica immediately begen preparations for a large scale vaccination campaign, which
wag begun in Mey. In June suspected cases of Jungle yellow fever began to dbe
repcrted from the Province of Iimon and it ‘became apperent that e seriocus ocutbreak
of Jungle yellow fever was oceurring in Costa Rica, A part of the history of this
cutbreak has been reported elsewhere and it is hoped that the entire history will
soon be detalled; suffice 1t toc say at present that 50 deaths from yellow fever have
been confirmed, 135 clirnical cases have been confirmed and estimates of the total
nuwber of caees have run intc the thousands. ‘

Faced with the outbreak of Jungle yellow fever, the Health Department increased
its effoxrts in the wvaccination campaign. The InteraAmerioan Cooperative Health
Service (SCISP) of the Tnstitute of Inter-American Affairs assisted greestly in this
cempaign, and a helicopter and crew were obtained from the U.S. Alr Force to help
reach isclated population centers. During 1951, 188,241 persons were veccinated
end en additional 40,813 have been vaccinated during the first six months of 1952,
At the same time, as ig shown from the date in the accompanyling table, there was an
actual increasge in the number of people protected by the Residual House Spray

campalgn.

Other agencies which participated in the campalgn against yellow fevér in Costa
Rica were the Gorges Memorial Iaboratory, and the Board of Ebalth of the Canal Zone
through its Iaboratories. oL . ;

It 1e perhaps 1mposeible in a report of this: type to canvey an idea of the
“efforte expended by the Health Depeptiment personnel and the assisting agencies in
combating this epldemic. However, the results outlined beleow will afford an idee
of the progress mede. o ' : - oo

F.'Incidgnoe of
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F. Incidence of Insect»Borne Ddseases as of JuneAgp 1952

With reference to yellow fever, three (3) deaths and five’ (5) cases have’ been S
reported during 1952. Thus the epidemic hae apparently been arrested in Costa Rice. :
These figuree are inclided in the totals previously cited. E

The success of the Ingect Control Campeign in limiting yellow fever to Jungle
erees in the country may best be appreclated from the following data:

1076 locelities were initially inspected for Aedes amegypti; of these, 103 were
positive on, firat inspection. In June of 1952 only one locality remeined pogitive;
1t hes; béen treated during the cgurse of the Programme and is awaiting a subsequent
inspection ta deternine its. present status. Should Aedes aegyptl not have been
controlled-in Costa Rice, it is entively probable that the history of the outbreak of
yellow fever would have been written in amether and far more sericus form. ;

With referenc to malaria, Table I shows the percent reduction in meleria cases |
at the General Hospitel in San Jose. ‘his heeyitul serves the entire country and -
data have ‘been tabulated by provinces. ’

In 1951 melaeria surveys were oarried out by the Insect Control Section in 1oca1—
ities not under treatment in the programme, to establish the incidence and delineate ’
areas to be included in future cycles of treatment. These data are swmerized in .
Table II. ’ ' o TR

In 195., surveys were begun bjﬁthe Section 1h loecalitles previously treated, -
es a measure of evaluation.A Theee data are eummarized in Table 1.

A comparigon of Tables: IT and III cleaxly reveals the success of the Insect
Control Prograrme. Guanscaste, historically the most malarious of the provinces,
now shows a strikingly low incidence of malaria. Furthermore, the majority of
positive examinations in Guanccaste cccurred in the age grcups above 5 yegrs; thus,
it would be difficult tc differentiste new infections, No positive slides weve ‘
found in the 151 examinations affected in the below 1 year age group in Guenacaste,
however, thus indicating that transmission of new ceses is being helted.

The two positive examinations in the age group below 1 Jear “4n Table III,
occurred -in Canton Central of Puntarenas Province. . A11.33 noeitive exuminations
in this Canton occeurred cn the Island of Chire, ‘which apgarently presents a speclal
prodblen in maleria contrcl, which will be the subject of a later investigatlon,

G. Plans for the Future

In the Tirst 4 cycles of treatment the Government hes expended epproximately
L. of the.insecticide furnished by UNICEF, as will be seen from the teble summeriz-
ing operationa. However the rhythn of work 1s constantly increasing and plans for
the year 1953 call for an inerecse in the nurber of sprey crewse operating. At the
saxe time, it 1s plenned to continue with the malarie surveys so a8 to provide e
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
zones exposed to the disease wlll continue until the entire population has been
reached., Coste Rice will also perticipate in the Epidemiological study of Jungle
yellow fever, which will be aarried out. by the PASB in cooperatlion with the Govern-
ment of Central America. _

CASES OF MAIARIA TREATED IN
S\N JUAN DE DIOS HOSPITAL, SAN JOSE

ADULTS
‘ Cases Per Cent
Province 1950 1951 Reduction
Sen Jose 220 139 | 37%
Alajuele 56 é9 8%
Cartago eT 8 'f70%
Heredie 7 1 - 86%
Guenacaste 5k 20 63%
Puntarenas 135 100 = ‘.25%;
" Limon ; 157 33 _zgé B
656 330 - 50k
Totale for all ages:
Cases 1950
‘Caseé 1951

Per Cent Reduction

CEILDREDN

Casges

1950 1951
18 1k
9 7
11 1
HO' : O.

T 0
8 2
27 11
100 5k

756

38k

4o%

(0-1L)

Per Cent

23%
23%
91%

.m%

25%

2%k

L6%

/Paragite Indices
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 PARAST. INDICES, 1953, .-
FROM LOCALITIES NOT TREATED
¥umber of Positive - Per -Cent,
Province Emm;m.ﬁiam' fqr Malaria Pba"itive '
SAN JOSE 2,099 5 2.4
CARTAGO 1,57 89 5.7
ATAJUELA b,3h2 265 6.1
PUNTATENAS 1,114 184 16,5
LIMON 3,049 215 7.1
HEREDTA . 502 30 6.0
GUANACASTE 15 _2 13.3
COUNTRY TOTALS: 12,688 835 6.6
AGE DISTRIBUTION OF PERSONS EXAMINED :
Lesy 20 and
Age in Years.  thanl 1leb  5-9  10-1b 15-19 over
No, Exmuuined’ 233 - 2,011 4,308 3,674 81;7 1,‘615
Positive for Ma- | N ' -
‘ larfa ., 20 Py 246 223 68 3
Per Cont-Positive 8.6 7.3 5.1 6.1 8.0 8.1
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PARASITE INDICES, 1952
FROM LOCALITIES PREVIOUBLY TREATED
N\xnbercxf - Positive Per Cent
Province and Centon Examinations f?}" Ma.laria; " Positive
Turrubas 1,202 19 1.7
Puriscal 135 | 0 0.0
Buenos Aireé ‘ 31&11-" . 9 | 2.6'v
Central | 282 33 1.7
qmmoASTE |
Apangares A 163 1 0.6
Nicoya « 1,212 | 25 2.0
carillo L 85 R 0.0
Liberia 86 .0 2:0
COUNTRY TOTALS: 3,509. . 8 2.5
AGE DISTRTBUTION OF FERSONS EXAMINED |
. Lans Co . 20 and
Age in Years then 1 1-h 5-9 10-14 15-19 _over
No. Expmined o 1,310 1,287 439 55 W
Positive for Malaria 2 28 . 32 14 2 9
Per Cent Positive 0.7 ‘ 2;1 2.5 3.2 3.2 6okt
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v _ \,OS‘l‘A RICA
Cooperative Insect Control Programme — Samnary of Operations

First Cycle  Second Cycle Third Cycle . Tourth Cycle  Totals as of
Jine - Mec. - Jan, - June July - Tee. Jan., - Jame . June 30, 1952
195 19\ M5 0 a%%e
Locolities treated. = 679 -3 S g3 - . gor 3,
fouses trected 7 15,663 19,579 . 20,45 - - 23,520 79,207
Populetion protected , gl 650 101,309 103,006 122,69 B h11 L3l
“quare meters of , - = ' . T e e

surface treated - ..2,561,376 3,135,825 - 3,312,150 3,481,063 12 hso,hlu.
P1lograna TUDT o . ' ‘ ,

(as 100p) used = 5,461 5,709 6,803 5,423 " 23,396
tan - Days Spreying * - SR, - - -
Man - Days .Supervising ¥* -—- - ——— : - L
AVEAAGLES | | L )

fouses/Man-Tay Spraymg, * -—— e - - 5.1 - e
'Sq.Mt./Man-Dey Spraying * = 0- -~ -~ R - —- - -~ - -~
DT Applied, grams per - o IR ‘ 4 . : .

square meter _ 2.1 1.8 2.1 . 1.6 , 1.88

GOV 4T COSTS I o .
Personnel e $ 12,685 $ 24,810 5 24,810 $ 23,600 $ . 85,905
Matcrials , To1,325 4.335. h.igs ‘ 3.320 - 13.595
Transojortation : ) 80 - 7 50 : 5 - : o 1,470

Total: . .7 1K090 - F 29,705 5 23,710 s 27,665 % 101,170

UsICEP COSTS . | » , L
Insecticide 3 . 4,970 & 5,195 . & 6,190 s 4,935 - i§ - 21,290
Supplies and Lquz.pment 500. ' 500 - . 500 . . BOO IR 2,000
Vehicles S, L840 1,840 L1,100 1,100 . 5,880
Freight Charges = 1,295 1,345 1,480 . 1,210 ,330

Total: LT sEB T o8s®  Toge0 T LB - TR
TOTAL COSTS: & 22, 695 & 038,585 5 38,980 $ 35,h10 . % 135,670
Cost per person protected 3 0.27. S5 0.3  § 0.38 3 .- . -0.29 3 0.33

* Data on Houses;Man-Day reported for Fourth Cyele only.
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- ANNEX ITI

EL SALVADOR

A., Incidence of Insect-Borne Disease Prior to the Cooperative Programme.

The Republic of El Salvador is -the smallest and most densely populated on the
American Continente. 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,

he over~all population density is therefore 83/sq. km., or 225/sq, mi.

poOgraphically, 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 River; 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 19381940, zones of malarial incidence Had been established as follows:

1. Zone of low endemlclty. Elevation above 900 meters. Spleen
rates from 5% to 20%. Approximately 825,000 inhabitants,

2+ 2one of moderate endemicity, Elevation from 601 to 900 meters.
Spleen rates from 21% to 35%. Approximately SOO 000 inhabitants.

"3, Zone of high endemicity. Spleen rates between 36 and 50%.
‘ Approx;mately 300,000 inhabitantse .

lie Hyperendemlc Zone. Spleen rates above 50%. Approximately
225,000 inhabitantse :

Following these surveys, antiemalarial drainage projects were established in
6 communities to afford protection to some 100,000 people. In 1946, a DDT service
was initiated which, at the time of first discussions with UNICEF and dHO/PASB, was
affordlng protection to an addltlonal 20,000 people.

Although no case of Yellow Fever has been dlagnosed in §1 Salvador for some
25 years prior to 1949, entomolopical studies had shown Aedes aegypti to exist in
11 of 1) localities surveyed, with indices of from 1% to 22%. Thus, the country
was susceptible to an outbreak of Yellow Fever, should the virus become established
in urban centers.

Chagas! Disease had been reported from several 1nca11tles in El Salvador, but
little was known about its extent in the ccuntry.

- . PR

/First Discussions

s/
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Be Iirst Discussions with UNICEF and WHO/PASB and the Development of the Official
fequests.

In 1949, following an exchange of corvespondence between the Organizations and
the Government, representatives of both UNICEF and WEO/PASE visited bl Salvador to
discuss the establishment of an Insect Control Programmeand to assist the Govern~
ment in the preparation of a formel requests This first request gives much useful
information regarding the incidence and distribution of malaria in EL Salvador. In
January, 1950, representatives of botih Crzanizations again visited the country, to
outline a specific plan of operations, establich a schedule for supply shipments,
and fix the ports of entry to be used for supplles.

The UNICTF Basic Agreement wss sijned with 1 Salwador on 18 Janusry, 1950, and
on January 2, 1951, an Agrecment was sizned with the Wi0/PiSB coverinz the Insect
Control Progromme,

The preliminary plan of one¢atloﬂs wroposed by tie Governmeht in January, 1950,
called for the protection of some 250,000 peopnle in the hyperendemic and highly
endenic Zones, principelly anongz tile rural population.

Based upon the intermediate results of the campaign, in Auzust, 1950, a second
request was prepared far prescantation to UILCEF, in mincu addivional supplies of
insecticide and vehicles were roguesteds At the time of this request, it was
planned to initiate an airplaile larvicidal campaign in the region of the coastal
plain at’ the delta of the Leupa River. IHowever, considering that the Programe should
be primarily a Residual House Spray Progrommeliii0/Geneva did nob approve this phase
of the programe, So]vent for taese activities, requested in August, 1950, and
furnlshed by UNICER, has so far nob becn uscds

Ce Allocations by the lizecutive Toard of U.TICEY for the Cooperative Progpramme,

In march, 1990 the Txecutive Board alloca ted $100,000 for the Programme and in
May, 1951, an addibioual 367,000 was allocatede

The breakdown on the supplies furnished by UUICEF is as follows:

Iten Units EQEEE

Insecticide 3 135,100

758 DOL, wettable vowder : 380,000 1bs.

10% DDT, dust, in pyrophilite 5,000 1bs.
Supplies and Equivment ' 11,900

Solvent ' 6,26l gals,

Sprayers and spare parts 150

MHcroscope 1

Adding lfachine 1

Ancillary Hquipment . © vapious

/Vehicles
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Tten (cont'd)  Units (cont'd) Costs (cont'd)
Vehdcles . 3 27,000

Joep Station Wagons
Jeep Pick«~Up Trucks
Universal Jeeps

Truck, 5 ton, Chevrolet
Spare parts, tires, and
wire rope

W

TOTAL: - 5167,000

In addition, UNICET has expended the following amount in freisht charges to the
ports of entry of El Salvador: ' ‘

Insecticide & 21,0047
Supplies and Equipment ‘ 1,911,87
Venicles : ’ 1,833.02

TOTAL = & 2L,786.03

" These amounts are not charged to $he Salvadoran allocation, but are here ine
cluded in the cost of the Prograrme for analytical purposes.

Tollowing the oririnal ailocation, supplies for the Programme began arriving
in El Salvador in May, 1950, \ : )

D. Govermnment Personnel Responsible for the Development of the Cooperative Progfamme

Operational activibies of the Inscet Control Projramme. are a function of the
Division of Epidcndologzy of the lealth Departments.. Since the beginnings of the
Programme in 1949, the following persons have beech responsible for its reslizations

Minister of Public Healti and

Social Assistange : Dr. Bdvardo Barrientos
! ;
Sub=-Secretaries s Dr. Leon Avila h,

Dry Carlos Gonzalez Bonilla
Dr. 3oberto Caceres Dustamante

Director @merslofRiblic Herlth . Dr. Juan A1lwood Paredes

Chiefs of the Division of . =
Epidemiology Dr. Alberto Aguilar Rivas

Dre Ricardo J. Peralta

-

Chiefs of the Scction of
Malariology : - Drs Julien Rodriguez
Dre Jacinto Avalos
Dre Julic C, Hernandesz

Chief of the Section of Vector
Control. 3 Dr. Carlos 4. Sasso / Programme
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Ee Programme Oberﬂtions.

Oncrations in connecoion mmtn the DNTC ZF-suprorted Insect Control Programme
beran in June, 1950. [For purposes of this analysis, the first cycle of treatment
is considcred t0 have terminated at the end of 19507 subsequent cycles are shown
on a six-month basis. : :

Using the crews on hand at the beginning of 1950 as,a nueleus, the Government
exnanded the programme in 1950 to afford orotection.to over 130,000 pcople, as is
shovm on the accompanying Table which summarizes operabtions. Agein in 1951, the
Programme vas expundod, and additional arcas included in those under trcatments
During the Third and Fourth cycles of troatment, Governmont supplics and equipment,
purchased in 1950 as a matching contribution to UWICIT supplies, were used in the
Integral Demonstration Arca., This Demonstration Arca is a cooperative roject of
the Government of El Solvador and bhreeo of the spbclailzed agencies of the United
‘Hatlo.ﬁs, ‘.I'TO, FAO, '\.:ld UlihSCOt

In addition to the anti-acgyptl work in EL Salvador, which parallcls thgt
carried cut in other couantrics in Central America, exveriments have been carried
out, with excellent results, on techiiques for d0¢1ng public water supplies with
1 part per million of DDT to control A. aegyptle “ight popala*won centers have
so far been treated in this nanner. A1 are non negative for e cegypti.

Stimulated by the possibdilities of notion~ride malarial control afforded by the
Cooverative Programme, the Health Department of El Salvador devobed the Setond
Hational Senitary Congress in 1950 to the subject of malaria. Representatives of
UNICEF and WHO/PiSB attended the Congress, at vhich plans werc discussed for the
expansion of the.present program to include 2ll malarious zones in the country
over a five~year period. The ~"93051on of operations, alroady noted in the Third
and Fourth Cycles, is bthe first step in this plae One of the principal
difficulties confrOﬂting the Huulou Dopartiment in its desires to extend the
scope of bhe Program is the lack of troined nersonnel, particularly in the
Squad Leader cat ~orv The Veetor Control Scciion is, however, training persomnel

‘at the present time to serve in this category.

In arcas not reaclied by the Residuel House Soray Program, thc Hecalth Department
has enlisted the aid of velunteers vho collaberate in the frec distribution of
anbi-malarial drugs to the publics The number of'distribution stations has
increased considersbly since tho beginning of the campaign

Fo. Incidence of Insect-Dorne Discases &g of June 20, 1952.

Systematic malaria surveys or localitics previously treated in the Program
have not yet been.carricd out in El Salvador. It is »nlonmned to cstablish such
surveys during the course of the coming yeor.

As a mecasurc oi thc effcetivencss of the Program, in addition to what can be
deduced from comporaoble data in othor couvntrics, Table I showrs the muibers of
deaths due to malario during tiic period 1941-1951, as well as the specific death
ratc per 100,000 population,

\

/ In conncction
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In connection with the campaign against Aedes aegzgtl, 135 localities have
been found to be positive since the 1nccmt10n of the campaign. In 26 of these,
aeo/gtv no longer exists, wiile the iwmber of foci still existing in the otier 109
have been considerably reduced.

G. Plans for the Future.

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

In accordance with the availability of personnel and funds, the Health Depart-
ment plans to continue extending the Irogramme to obther localities of the-country,
and to keep as its goal a nation-iride canpa 1rn for the ultimate eradication of
malaria, and of Aedes aegypti.

As previously mentioned, it is plaonned bo review the requirements for systematic
malaria surveys during bthe coming year, and esbablish a control programme for zones
previously treated.

EL SALVADOR

Deaths and Death Rates from lalaria.

Year  iumber of Deaths ‘, - Death Rate per 1dq,ooo
1941 3,380 | 18843
192 1,870 . 263.7
1943 , L Lhé 2ly742
9L , 3,691 192.7
1915 | 3,280 168.1
1946 2,946 ) : 147.6
1917 2,700 | | 1312
1918 _ 2,787 1312
1949 2,217 - | 103,0
1950 1,701 91.5

/Cooperative Insert
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First Cycle Second Cycle Third Cycle Fourth Cycle Totals as of
June - Dec. Jan. - June July - Dec. Jan., — June June 30
1970 1951 1971 1952 1952
Tocalities treated : 269 301 539 403 - 1,512
Eouses ‘freated ; 27.327 27,479 : 58, 43l sl 088 167,328
Population protected 131,398 133,908 312,186 279,992 857,484
Souare Meters of ,

surface treated 9,820,000 10, 360,828 22,905, kil 13,580,197 57,166,469
Kilograms DDT ' : '

(ae 100%) used _ 15,857 22,131 47,309* 27,118* 112,115%
Man - Days spraying 3,451 3,840 7,101 6,139 20,531
Man ~ Days supervising 937 1,318 © 2,238 2,121 : 6,614
AVERAGES: ‘ ' ,

Houses per Man-Day spraying = 7.9 7.2 g.2 g.8 g.2

Sq.met.per Man-Day spraying 2,845 2,825 3,220 2,210 2,780

DDT Applied; grams per _

gquare meter j - 1.6 N 2.03 2.07 2.0 .96
GOVERNMENT COSTS: . I

Personnel $ 1%;270 $ 15,930 s 26,825 $ 28,510 3 84,535

Supplies & Egquipment - -— - 22,810* 14,600 J37,410%

Transportation . 4,550 3,230 2,870 3,240 13,890

TOTAL: : $ 17.820 $ 19,160 $ 52,505 $ U6,330 - § 135,835
UHICEF COSTSs . : ‘ '

Inseeticide $ 16,200 $ 23,000 $ 35,400 $ 19,300 $ 93,500

Supplies & Equipment 815 815 815 3 L] 3,260

Vehicles 3,375 3,375 2,025 2,025 - 10,800

Freixzht Charges 3,060 4,115 ‘ E,Q}ﬁ 3,495 16,575

TOTAL: $ 23,450 $ 31,305 $ 185 $ 25,59 § 124,535
TOTAL COSTHe $ U,270 $ 50,465 $ 96,690 $ 71,945 $ 260,370
Cost per merson protected: 0,24 $ 0.38 $ 0.31 $ 0.26 $ 0.30

*Government DDT used in Integral Demonstration Area.
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AMQEX IV
GUAEEL&LA

A. Incldsnce of Tnsect-Borne Disease Prior to the fC‘,oo;o'e‘_';r';’au"m;‘Lve Progi‘am,.'

Guatemala is the largest of the Centrel Anerican Republics, The population,
according to the census of 1950 was 2,786 14-03. The superficial area is estimated -
at saue 103,000 squa.re kilcneters, P

Insect-horme diseases in Guatemala may be clagsified in terms of the ‘bopogra.phy
of the country. % The lowland diseases, including malaria and Clngas! disease, are -
found at elevations up to 4,000 feet. Halaria, partionlarly, is considersd endemic -
below this altitude. In the highlsands, louse~borne typhus was, historically, one of.
the principel Public iealth provleus, although en. intensive vhccimation campaign
begun in 1945 by.the Health Department, in ccoperation with the PASB, has dane mucnx
to contrcsl this disease.

A malarial. .survey of 11 pcpulation centree during 1949 showed that the snleen
indices vaiied fran 3.3% to T6.9h, while the parasite indices varied from 1.6 to
2%. Tstinates of the total nwuber of cases occur:*inu in thanala in Jears vesth
has rdn a3 high as 500,000,

7 The lagt reporteé. case of Yellow Fever occurred in Guatemala in 3.921, 80 tna‘b :
in 19%9 a nop~-immune population was highly susceptible to the disease, should 1t
becaue es tablisned.

Now, ,,nl one-half the porulation of Guatemala lives in areas above 5,000 feet
elevation, the réglon where exanthematic typhus has been prevalent since tie Colonial
epoch, and; according to saze historians, since the time of the HMayan civilization,
Incanplete data, due to the fact that soue areas are without medical services, show
tl;i.t thi Tollowing muber of cases and deaths occurred in Gratemala in the period
l “30 )- . .

Year = Cases Desths Fatality Rete
k3 1,338 213 159
Lok L2,k 381 R 17.8%
W 2,834 - 323 S0 .

In 1943 s ‘bh.e Healta Delar’cmen'b of Guatemala, in coopere.’cj on with the Inter~
Americen Ccoperative Health Service (SCISP), organized a Typhus Ccntrol Section.
In 191+5, & three-year progren vas initiated in cooperation with the PASB.
Vaccination of the entire population living In the highlands reglon was planned., ;
With the advent of DDT as 10% dustinu powder, this inS"G'biC.Lde was incofporated mto
the campaig,n. - : . .

In 10 8, ‘l:he Secticn of DDT and Aedes aegyp’ct Control wa.s established In the
Health Deie.rtnent. Prior to the arrival and use of UNICER suppliss, some lh5,000
persons were being protected agalnst malarla ’ and routine inspections against
aegyptl were bemg ca.:t‘ried out.

/ Bs First Discussions
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B. First Discussions with UNICEF and WHO/PAJB ‘and the Develomment Qf the
Off1 ci,al Requests,

First discuseions of the Cooperative Program begen in October, 1949, when
representatives of UNICEF and WHO/PASB visited the Health Department to exchange
views wlth the authorlties, This led to the presentation of the official request
by Guatemala, in which was reques‘ced insecticxde for all three prograns, sprey
punps, and vehicles.

In December, 1949, discusslons were again held with Health Department officials
to draw up & specific plan of operat*ons, egtablish ports of entry for mate: rials, and
a schedule for sn.i;uen'bs.

The preliminary plan o;f‘ operations ca.l},ed fov' spray operations to be expanded
to protect approximately 300,000 perscns, primarily in the rural populati on, in
those . Departments most affected by malaria,

Original celeulations estliated that the DDT requested from UNICEF for Typhus
Control operations would be sufficlent to protect 225,000 people. However, the
amount of DDT furnished was later reduced by 50%, in an agreement be'bween the
Organizatione and the Health Deoartnen‘c.

C» Allocotions by the Execcutive Board of UNICEE‘ for the Cooperative Program.

The Executive Board, in March, 1950, allocated $9k,000 for the ccubined
Insect Control Progrem in Guatemala, and in November, 1951, and additional $24,000°
was allocated.

The braalcdom on su}g‘plieé furnished by UNICEF is as follows:

Ttem " ‘Units Coste
Insecticide _ o $ 97,500
DT, 75%, wottable powder 228,000 1bs, ’
DDT, 100%, technical grade 1,000 1bs.
DT, 104 éust, in pyrophilite 25,000 1bs., .
Supplies and Equimment , o = 2,000
Sprayers and spare parts : 100
HMicroscopes . 2
Anclllary equipment oL various
Vehicles L . 23,000
T Jeep Jeep Station Wagons , spare '
parts, tires, wire rope _ 9
| TOTAL: §125,500

[Tais debit balance
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This debit balance of $%,500 has been absorbed by the overall allocation for
Guatemala.

In addition UNICEF. has expended the following amounts in freish’b charges o
the porbtas of entry of Guatemala,

Tnsecticide | $J.l» 568450

Supplies and Equigment $ 165,20
Vehicles $ 1,791.68
TOTALS $16,525.38

- These emounts are not charged to the Guatemalan allocation bhut are mcluded.
here In the cost of the program for puroces o:f' analysis,

It should be pointed out at this time that the Govermment of Guatemale assiste
in the support of the UNICEF Area Office for Central America and the Caribbean,
The costs of part of the office rent, several perscnnel of the Area Office, official
hamunications, and maintenance and repair of yehicles are borne by the Govermment.
These costs are not included in the aralysls of the progremme, since they should be
appor’cioned a.mong all progremmes in the Area.

Following the origimal allocations by the Executive Board. of UNIOEB‘ ’ supplies
for the programme began arriving In May, 1950.

D. Goverment Personnel Responsible for the Davelopne;nt of the Coo _gemt* ve:
Progrem. .

Within the Ministry of Publlc Health and Socilal Agsistance, the Natlional Health
Department is the agency responsible for the Imsect Control Program, Until March

~ of this year the specific responsiblity for operations rested with the three Sectioms

of the Department invelved; DDI, Anti-aegyptl, and Typhus. In March the three

Sections were combine into one Insect Control Sectlon. o ‘

The following persons have been responsible for the development of the-
cooperatlive Programmne: : ,
.
Ministers of Public Health
and Social Assistances Dr. Victor Giordani ‘
B ' Dr. J. Augusto Gonzalez:
Dr, Carlog Toleda F.
Dr, Jorge Luis Arriola

Diroctors Genera) of Public Health: Dre Luis F. Galich
Dr, Roberto Gandara lacappe

‘Chiefs of DI Campaigns I}r, Miguel A+ Ponagos.

Chief of Antl-segypti Compaigni  Dr. J. VictoreAvida B.
' ‘ (decensed)
Dr, Dmingo Serrano

/ Chiefs of Typhus
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' Chiefs of Typhus Control Campaign: Dr. J. A. Cabrera
_ : _ ‘ Dr. L. Arroyave

Chief of m%ﬁtoma - Dr, Francisco Agullar
E. Deta on Operations.

Although UNICEF supplies d1d not begin to be used in the Malaria Control
Programme wntil October, 1950, this report covers the perlod July, 1950 - June,
1952, so that coaparisons aye afforded with other Contral American countries. The
accaxpanying Table shows the progress of the campalgn, by cycles of treatment.

Operations of the Typlws Control Section are shown in the ¢econd Table which
sumarizes the activities over the two-year period Indicated above.

The progremme for Malaria Control, following an initial expansion during the
seoond cycle of treatment, suffered a reduction in budget for fiscal year July
1951 - June 1952, As a result of thils a number of spraying men had to be dis-
charged, and the resultling indemnltles reduced the budget even more.

Of the total of 228,000 lbs, of T5% DDT furnished by UNICEF, 199,000 lbs.
have been used by the Malaria Control Programme and another 3,000 1lbs. have been
used in the Anti-aegypti campeign and in spraying public markets in Guatemals
clty. ALl supplies of DDT in the country were exbmugted on the 15th of Junse,
1952. The Goverrment is inltiating an investlgation to detemmine the status of
the 26,000 1bs. of DDT so far unreported.

In 1951 1t was decided to suspend the vaccination campeign against Typhus
when stocks of vaccine on hand were exhausted, This accounts for the low mmber
of vaccimations reported during the first half of 1952. At the same time 1t wlll
be noted that there was an inercase in the number of persons treated with 10%
IDT for Typhue controly

The Anti-segyptl Sectlon s been working in populatien centres, which have
not been treated by the DDT Sectlon In its campalgn of Malarla control.

F« Incidence of Insect-Borne Diseases, as of June 30, 195:2.'

As an Indication of the succoss of the DDT Canpelgn against malaria, the
following table shows the rveduction in cages of malaria attended by the Health
Unlt in Salame in the depavtment of Baja Ver&paz.

Years
Municipelities Lok 1948 1959 - 1950 1951
Salaua, 129 152 172 81 78
San Jeronino 82 th 27 65 22
Rabinal 182 118 91 122 73
Purulhe . 43 ‘15 8 12 11
Granados 19 . 1h 29 22 1k
Cubulco 200 9L 1&3 113 61
71 Chol 11 L7 15 ,
3an Miguel 119 177 82 123 ha
Total 785 648 558 553 308 -

/The Inseet Control
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The Insect Control Campaign was begun in Baja Verapaz in 1949.

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

Yearx . Casen
1949 _ 3,934
1950 ' 2,472
1951 2

Since the beginn_ng of the Antl-segypti Oampaign, the following data
has been obtained:

Localitles INspectod ceesssssssessasss 422
Localitles originally negative ..sevee 319
Locallties now negative following .
treamen‘bt.......0.0Q".Q.’QI..‘.Q' 69
Localities s8till positivesessesveceees 3b

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

The success of the Typhus Control Campalgn may best be shown from the
following Table,

NUMBER OF CASES AND DEATHS FROM TYPHUS BY YEARS.-

Year Cases Deaths
1943 1,33 ’ 213
19k : 2,14k ' 381
1945 2,834 - 323
1946 ‘ 1,043 135
i9h7 ' 251 37
1948 69 9
1949 . 26 2
1950 10 2
- 1951 8 o}
 Totals: 7,723 1,102

F. Plans for the Future

Guatemala has signed an agreement for a technical assistance progran
with the WHO for the cauing year. This progrem will provide fellowshlps for
Guatemalen technicians in the field of Insect Control and Yellow Fever control.

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

[In May 1952
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In My 1952 "the Govezmen’c purchased. 100 000 lbst of 75% TDT and 6,000
lbg. of technical grade DDT to contiime the Insect Control Prngraume, as soon
as these supplles arrive and the reorganization of the Tnsect control Programne
is ef*ected, field operations will resume. . .

It is planned to devote more activity to malaria surveye in Guatemala in
order to establish the incidence of the dimease in those localities which
have been treated several tlmes.

s control activities will be incorporated in the Insect Control
Section and 10% DDT dust will cantinue to be acquired as:has been done pro=.
viously.
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First Cycle Second Cycle Third Cycle Fourth Cycle Totals as of
July -~ Dec,. Jan, -~ June July - Dec. Jan. - June June 30, 1952
1950 1951 1951 1952
Localities trezted 380 1,200 711 18 2,609
Houses treated 44,986 103,553 59,618 32,436 2u0, 593
Population protected 221,725 545,873 297,837 155,933 1,221,368
Square meters of ‘
surface treated 5,700,000 14,682,100 9,286,831 7,874,502 37,543,433
Kilograms TDT
(a8 100%) used 16,292* 31,531% 23,114 15,329 86,336
Man -~ Days soraring ** ' - - - - - - - - - - - - -
Man - Days supervising ** - - - - - - - - - -
AVIRALES
Houses per Man-Tay ** - -~ - - - - - - - -
Square Meters per Man-Day** - = - - - -~ - = —-— -
DT apolied, grams per ’ '
equare meter 2.8 2.1 2.5 1.95 2.3
GOVERIEMENT COSTS: ‘
Personnel . $ 36,850 § 6h,265 $ 38,510 & 28,645 $ 168,270
Supplies and Equipment 24,830 11,530k - - - - kR 36,360
Transportation z '2,5%0 - 3,385 . ,‘Ej 2,725, 12,31
TOTAL: » 3 $ 19,180 ¥ ,Ol5 s 31,370 % 216,94
UNICEF COSTS:
Ingecticide $ 4,095 ¥ 31,810 $ 26,160 5 18,800 3 80,865
Supolies and Equipment 335 335 335 335 1,340
Vehfcles 2,875 2.815 L.725 1,725 9,200
Freight charges : 80 55 - ,0C0 2,08 12,0
- TOTAL: $ 8,110 $ 39,575 $ 32,220 $ 23,5E§ $ 103,450
TOTAL COSTS: $ 72,460 $ 118,755 & TH,265 $ 54,915 $. 320,395
Cost per.person protected:$ . - 0.33 $ 0,22 § .7- 0.25 s, .D.35 $ . 0.26
* Government DDT consumed during first yesr of operations, as well as UNICEF DDT,

**  Guatemala does not report data on man-days of operations,
*¥  Puring Fourth Cyele, the Government purchased 106,000 1bs. DDT for use.
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‘July -.Dec.* Jan. --Juze |~ July - Dec.. Jan. = liay *  Totals*

Item . :
: 1550 950 . 1951 oL 18k

Humber of vaccin tions “a3r,i02 ,193}795, L __’225,026 1,58 557, 86l

DT Treatmentss: - S . - o
Persons . : oh 35 © 38,320 103,035 - 230,434
Pieces of Clothing - 657,589 o8E L . 247,959 = 586 635 - 1,047,021

Pieces of Furniture ~7%. 00k - 108, blg -7 85,761 M, 576 417,000 .

Rooms : 13,891 17,971 22,853 B1,497 - - 1225312

Ibs. 10% DDT used - a6m 8,760 - 10,627 25,708 ° 53,797

Government costs:

Vaceine ;. ° 3 %,8e5 - $ 8,705 & g
Medicines . R . 375 260 o o
Selariest”’ o 11,5800 13,280 @ -
Trans ortation. ‘ 1,785 . 2,337 B 5
Miscellaneous ', 1,345 .. 97" : :
CTOTAL: . . $20,95%0  F 25,275 5 o

| o - S X S
Cost per person: 9. c.12. & 0.11 ;1 g;f
. o : . 4 e

* Figures for June, 1952 not available at time of tais report,
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ANNEX V
HONDURAS

As Incidence of Insect-Borne Diseass Prior to the Coaperative Programme.

The Republic of Honduras has a population of approximately 1,500,000 in-
habitants and a territorial extension of 153,226 square kii.meters. The southern
eastern and central portions of the country are accessible from the Capital of the
existing road system, but much of the country is inaccessible except by airplane,
launch, or horseback,

Malaria has been widespread throughout Honduras and in 1949 it was consider~
ed the Number One cause of death in the country. The total death rate from malaria
consistently averaged in the neighcourhocod of 550/100,000 inhabitants. Approxi-

mately one third of the total deaths in Honduras wers reported to be coused by
malaria.

The principal vector of malaria in Honduras has been demonstrated to be
Anopheles a]bf@%jgs, which is quite prevaleat during the rainy season, Other
possible vectors of malaria includedéﬁa pseudopunctipennis and Ae darlingi,

During the last six morths of 1949, 9 localities were inspected for Ledes
aegyptl, the vector of urbau yellow fever, 6 of these localities were found to
Be posTtive and from their gougraphic distribution it was aszumed that [edes
aegvyti would be found throughout the country, In view of the fact that™no case
of yolilow fever had beem reported in Honduras during the last 25 years, the
majority of the population was susceptible to the disease and the presence of
hedes aegyntl constituled a danger should the virus of yellow fever become es~
tablished in urban centers, - '

Be First Discussions with UNICEF and WHO/PASB and the Development of the Official
Requesis,

v Following exchange of correspondence with the Government of Hdnduras in
1949, representatives of UNICEF and WHO/P:SB visited the country in order to as~
sist the Govermment in its oificlal request to the Executive Board, On October

'S, 1949 this request was presented, which embodies insecticides, vehicles, spray

pumps, a nmicroscope, and mxiiiary equipment, In December of the same year re-
presentatives of both organigzations again visited Honduras to obtain further
specific information regarding the development of the Programme in the country,
the consignee for UNICEF materials and the ports of entry to be used for supplies,

The Basic Agreement with UNICEF was sizned on 17 January 1950 and on
Jamiary 2, 1951 the fAgreement covering this Programme was signed with the WHO/P.SBs

The preliminary plan of operations proposed by the Government of Honduras

called for the spraying of 15,000 houses dnring the first cycle of treatment and
during the succeeding cycles the mumber of houses to be sprayed was to be raised.

/originally operations
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, Originally operations were to be limited, o localities accessib;Le by truok,
except that in a fow cases arrangements werc Tisds o ‘fly men :md m‘beriels to
centers known to be malarlous,

- Based upon thé in‘bermed:.ate ruaults of the snray pmgrﬂnunes ’ in April 1952
a second request for spray pumps and an additional’ quantity of insecticide wag"
presented to the Board by the Government, This. quantitf of. insec‘bn.cide was 1mtch~
ed by the Govermment for the continuation of the Pragrmms.

c Allocations by the Exceutive Board of UNICEF for the Cooperative Progtramme.
' he fixecutive Board sllocated §86,000 in March of 1<>so- an additi,onal
$5,000 in November of 1951 to cover excess costs, and in April 0£.1952 a further

$26,000 was allocated for the Insect Control Programue in Honduras,

The breakdown on the supplies fornished by UNIC..F is as follows:

Ttem . . " ymits - Costs
Insecticide L o & 96,100
s wettable powder . 250,000 1lbs, '
1004 DDT,. technical grade 15,000 1lbs,
26¢ DDT, emulsifiable concentrate 5,500 gals,
Supplies and Equipment : | | L,100
prayers and spare parts 160 : :
Microscope 1
uncillary equlpment : various
\'.Ve.hicles l e | » N 18,600
T Jeep Station Wagons. . - L3 :
°Jeep Pick-up Trucks ..k
Spare parts and Tires ‘
- TOTALs 0 g118,000

The deficit of. 551,800 has been made up from t.he unprogranmted Balance in
the overall Honduran allocationa.

In addz.t:.on, "UNICEF has expended the following émoant in i'rz,ight chargea
to the ports of entry oi‘ Honduras;

-Imsecticide = = 3 13,853030
Supplies and Equipment 935,72

Vehicles 1,5’83315
.. ToTAL . §I5,372.17

These amounts are not chirged to the Honduran allocation, but dre included
in the costs of the Pronramme for parposes of amlysis.. “

- Pollowing the origiml llocution, supplies for' the Programe began arriving
in Honduras in May 1950,
/Ds  Governmerit Porsonnel
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Ds Government Personnel Responsible for the Development of the cooperutlve Pro-
gramme, ,

The Government of Honduras selected the Inter American Cooperative Health
Service (SCISP) as the agency regponsible for the development of the Insect Con-
trol Programmes The SCISP is a cooperative agency of the Ministry of Govermment,
Justice, Health and Welfare of the Republic of Honduras and of the Institute of
Inter=American Affairs, an agency of Department of 3tate of the United States of
Americay thus the Programme in Honduras is 1ln every sense a cooperative one, In
addition the SCISP signs working agroemonts with municipalities scheduled to be
treated in-the Programme; in which agreements it specifies that the municipalitibs
mist contribute something toward the cost of the Programme should this only ine
volve local transportation or warchouse facilities, .

The following personnel have been responsible for operations

Minister of Government, Justice,
Public Health and Welfare g Mre Julio Lozano

Director of the Inter-,imerican
Cooperative Public Health
Services Mre J. L. Hummel

Chief of the Divislon of Malaw=
riology: Dr, Jorge E. Zepeda

Ee Programme Operotionsy

4t the request of WHO/P.SB and UNICEF the SCISP made available the services
of Mrs Bervardo Aviia. Chief of Operations in the northern zone of Honduras, for
training perscunel in British Honduras, Mr. Avilats services were very valuable
in assuring the deveiopment of the Programme in that Colonys

The 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, Iater on as mteriols arrived on the north coast operations were be=-
gun theres 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. .4s will be seen from the accome
panying chart summarizing spray operations by cycles of treatment, the scope -
of the Programme in Honduras has been constantly increased. It should zalso be.
realized that costs shown of expenditures by the Govermment are probably low
since expenditures by the mudcipalities themselves are sometimes impossible
to include,

ILate in 1951 an outbreak of poliomyelitis occurred on the north coast
of Honduras, and at the end of the yeer cases appeared in Tegucigalpa, As a
consequence, the SCISP engaged in a campoign against flies, consisting of space,
spraying of aerosol fogs to combat adult flies, and the addition of Chlordane to
the DDT furnished by UNICEF, to attrch DDT-resistant stroinss These operations
were carried out in Tegucigalpa and in San Pedro Sula and gseveral other locali~-
ties along the north coast.

/Fe Incidence of Insect~Borne
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Fs Incidence of Insect-Borne Diseanse as of June 30, 1952,

In 1952, the SCISP purchased laboratory equiprment to carry out malaria ine
vestigations throughout the country,  This phase of the programme is to begin
during Fiscal Year 1952=1953, and in the absence of data from gystematic .mnlaria
surveys, records on out-patient examinations in the Health Centers of Tegucigalpa
and Choluteca have been summardzed in Tables I and I, 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
1s attended by persons from the south coast onlys From the rosults in Tables I

" and IT, a contimual decrease in positive examinations is shown.

0f particuldr interest is the change in type of infections In both cen-
tres, Pe vivex, the form from which rolapses mey be expocted, is now relatively
more common than before. while the incidence of Py falciparum is being reduceda
The relation betwsen relnpsed cases of P, vivas Fo How infections is unknown, but
the overall picture pressnhs eviderce, Rowdver indrectly, of a reduction in
malaria transmission as a r1os5°0b of the campaign, '

With reference to the 2radication campaign against liedes aegypti in Hon-
duras, the following data atvest to the success of the InsGet Gontrol Programmes

Localitics inspected 265
Localities positive for A. aegypti on

first inspoction L1
Localities originally positive but

now negative ;0
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 availrble at the time this report was writiten.

In connection with the results of the anti-aegyptl campaign, it is also
interesting to note that Anopheles darlingd has also disappeared from localities
treated by the Insect Control Programmes This parallels the experience in
British Guiana,

Ge Plans for the Future,

Approximately 60% of UVICRF-furnished insecticide has now been consumed
in the Programme, The remaining portion of the UNICEF contribution, and the amount
purehased by the Goveramewnt, will assure a continuance of the Programme for at
least three more cycles, or until July of 1954, =nd allow for an expansion of
future cyclese :

“ Now that the Molneiology Laboratory is cestablished, it is planned to con~

duct systematic surveys in localities treated during the first three ecycles, to
determine the present incidence of malaria and plan for future controls

/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 rarticipate in the studies on the evidemiology of
Jungle Yellow Fever, to be carried out by the PASB in cooperation with the
Governments of Central America.
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CHOLUTECA HBEALTH CENTRE

EXAMIWATIONS FOR MALARIA

19k45 1946 1047 kg - 1950
FISCAL YEARS 1046 1047 19048 . 1549 1951
Mumber of persons examined 3,266 1,384 1,337 1,092 497
Humber of positive examinationa 2,522 565 933 655 200
Per cent of examinations positive 17.2 40,3 69.8 60.0 40,2
Per cent distribution of malaria
parasites in positive examinatione?
P. vivex 79.5 75.0 gl.1 85. G40
.P. falciparum 20.0 23.8 15.2 13. 6.C
P. malarise 0.5 1.2 C.7 1. 0.G6




BGUCIGALPA HEALTH CENTRE

EXAMINATIONS FOR MALARIA

. 1945 1346 1947 1943 1949 1950

FISCAL YEARD \ 1946 1047 1948 10l9 1950 1951

Number of persons examined 4, 202 3,546 2,904 1,833 1,666 1,019

Number of positive examirations 757 Rll 253 119 og 31
Per cent of examinations positive ' 17.9 15.3 8.7 » 6.4 5.8 3.0

Per cent distribution of malaria - | |

parasites in positive examinations: '

P. vivax | 566 68.3 66.0 66.3 " 73.5 87

P. felciparum h1.6 2g.1 32.0 31.9 26.5 "9

1.8 3.6 2.0 1.8 0.0 3
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First Cycle Second Cycle Thifd Cycle . Fourth Cycle™™® - Totals

May ~ Deec. gan. - August Sept. 1951, May - Dec. as of

1350 1951 April 1952 1952 June 30 t'R2
Loealitics treated 101 : 183 213 24 521
Houses treated 28,137 L2,615 ug,275 3,416 120, 443
Population vrotected c1h7 W2 194,557 242,755 15,358 600,082
Square meters of : ’ '

surface treated 5,010,000 8,977,500 9,949,000 656,000 24,592,500
Kilograms DDT . .

(as 100%) used 10,801 18,949 16,213 1,069 -~ 47,072
Man - Pays spreying E,792 4,224 4,337 29¢ 11,652
Man - Days supervising €25 - 809 867 89 2,390
AVERAGE , | ‘

Houses per Man-Day spraying 10.1 10,1 10.7 ‘11.b 10,3
Square Mt. Der Men-Dey spreying . 790 2,120 2,300 2,193 2,110
DDT applied, grams per squars :

meter 2.1 2.12 1.63 1,62 , 1.91
GOVERNMENT COSTS: \ -

Personnel $ 17,925 29,795 § 30,285 $ 1,85 ¢ 79,850
Supplies and Equipment 5 .8°0 2,230 g 130 , 7125 : 9,2}5
Transportation l050 7,135 ,S70 555 13,6730

: ‘ - TOTAL: $ 24,825 $ 39,160 s Mg * $ 3,145 $108,415

UNICEF COSTS: o "
Insecticide $ 10,690 5 18,800 $ 15,050 $ 1,060 $ u6,600
Supplies and ﬁqulpmunt 910 910 910 “115 2,885
Vehicles , o 2,650 2,120 1,590 200 6,561‘3
Freight Charges _ L <22020 3,135 2,685 200 8,0
TOTAL ¥ $ T6:270 3 T 331,235 5 1,575 § 8505
TOTAL COSTS: $ h1,095 $ 64,125 $ 62,520 $ 4,720 $172,1460
Cost per person protected: 5 3 0.33 ‘i 0.26 % 0.31 3 0.29 -

*  During this period, the Government also. purchased 50,000 ibs. of 75% DDI, at a cost of $27,000.

** Report for June, 1-52 not received at time of this Report,
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ANIEX VI

- UICARAGUA

A+ Incidence of Insect-Borne Disease Prior to the Cooperative Programme.

The Republic of liicaragua has an extension of 118,000 sguare kilometers, and
in 1950 had a population of 1,053,187, according to the census taken that year,
Politically, the country is divided into sixbeen departments. lianazua, the capital
and largest city, had a population of 107,Lll; at the time of the ceusus.

Topogrannically, Nicaragua is distinguished among Central American countries by
the fact that most of its territory is low in elevation. Although crossed from
hortintest to sountheast by the Cordillera, the foothills rise abruptly from the
coastal plains, and are narrow in their extensilons These features, combined with tr
presence of two large lakes in the country, have hglped to make malaria endemic in
the entire country. The city of Jinobera, the highest in the country (elev., 3,000
ft.) has suffered from endenic malaria,

During 1943 and 194k, malaria surveys were carried out in elghteen population
centers in Kicaraguas. The Parasite Indices disclosed that from 7% to 75% of the
pooulation sufiered from malaria at tie time of the survey, sSome drainage work has
been carried out in tie interim, but this has not been extensive, and it is doubtful
if fluctuations in the malaria pattern between the period 1943-bli and the initiation
of the Insect Control Prograrre could be attributed to any but normal ammal and
periodic variations in incicence,

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 aegypti in
1) 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 shovm thad Chagas! Disease and Pilariasis existed in
Nicarazua, bt the extent and incidence had not been clearly established. Likewise,
no estimates had been mace of the amount of gastroe-enteric infections caused by
houseflies. ’

B, Tirst Discussions with IMICEF and WHO/PASB and the Develonment of the Official

Reguest‘.

Following exchange of correspondcnce in 1949, UJICER and WHIO/PASB representativ
visited ilicaragua in Octover of that jear to begin formal discussions leading to the
establishment of the Insect Control Programge and to assist the Govermment in pre=-
paring its official request. This document recuestec supplies of insecticides, sprc
pumps and sparc parts, vehicles and launches, and other awxiliary equipment. In
December 1919, represcatabtives of both Organizations again vicited iHlicaragua to
obtain ore. specific information ro; arding the proposed development of the Programme

On 17 Jauary the Agreecment with U.ICEF 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 91 on of operatvions proposed by the Covermment called for the
spraying of all houses in iicaragua, thus protecting 1,000,000 persons. It was
estimated that UIICIF supplies would be sufficient to protect +the entire population
auring threc cyeles of spraying, the Govermment undertaling to carry out the fourth
cyele of spraring with its own resources. ’

-Dased upon the intermediate results of the campaizn, in Hay of 1951 a second
request for assistance was prescnted by the CGovernment to the. Gxecubive Board. This
request covered additional supplies of insccticides, and equipment for an enbomo= .
logical laboratory to he ceveloped in llanagua. &b this tine, the Covernment commlt—
ted itself to »nrocure DDT in an amounb cquul to that regquested of UJLCEDS

C. Adlocations by the Futccutive Boord of T.TC

for the -Cooncrative Programme. -

e

, The Executive Board allocated ;121;000 in Mrrch 1950, and in liay of 1951 an
additional @113 000 for the Insect Control Programme.

The brealdown on the su;plwes furnished by UZICEY is as follows:

Iten Units Costs
Insecticide | + 215,900
e Q‘T“‘wettable sowder 534,000 1bs.
100% DDT, technical grade LG ,000 1lbs.
Supplies and nqu;pmgnt | 1,000
Solvent and cmulsilier ; h,BOO gals.
S»rayers anc sparc parts. 129
Qutboard motors )
Squipment for Lntomological
Laboratory - 1
Ancillary equipment = - various
Vehicles ' 10,000
“Jeep Station Wogons and . . '
spare parts i
Project Personnel, : 1,000
Travel zrant for training of ‘
Gov'te Medical Officer 1
TOTAL: : 5 23),900

The deficit of ;900 has been wmade wp from the wnprograimed balance in the
over-all Micaragua allocaitdoiie

In addition, UNICEF has cipended the following anount in freight charges to the
ports of entry of Nicaraygvas

/Insecticidas
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Insceticides 132,376,113
Supplies & Tquinment 245596,79
Vehicles ' 1,092,855
TOTALs ‘ 435,155.57

These amounts are nob charged to the Hicaraguan allocation, but are included in

" the costs of the Programme for purposes of analysis.

Following the oriqginal allocation, supnlies for the rogramme bejan arriving
in Yicaragua in May 1950,

Ds Covernment Personnel Responsible for the Teveloument of the Cooporative Programm

The recsponsibility for the execution of the Programme rests with the Ministry
of Public Health. Originally, the dural Sanitabion Section of the linistry was
charged with Projramuc oporations; laber, a speclal Seebion of Inscet Control was
formed within the Linistr to dérecute wiie Programne. The following personnel have
been responsible for opecrablons: '

iinisters of rublic Hcalbie Dr. Alcjando Scequeira Rivas
Dr. Leonardo Somarriba

Chiefs of the Insccb Control
Programme S8 lir. Corlos D, Carcia
’ Drs Roberto Chacon
Dr. Alejardo Rovlcbo Peresz

E. Programme Operations.

Prior to the arrival of UNICEF sunplies, the Medical Officer selected for
training was sent to Mexico City and to Georgetown, British Guiana, for srecial
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 versons for
the necessary administrative and transvortation asrects of the Programme. Field
versonnel were given the necessary training nrior to the initiation of the Programme.

For nurvoses of the Programme, the country has been divided into four Zones, as
shown on the accompanying man. 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
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immediately wculo probablg more than dovble the tOtm* cosuo, due. to 1pcrcased time
svent in travel vith the resultant decressed oubtput per man-cay. It giould be.
rointed out, however, that all fwds originally appropriated by the Coverment Lor
the Programce have becn spent, and thot this Programme is reaching the 'reatest
number of people of any in Central America. :

Details of operation are giver: in the ucéompanying Table, Data on costs to th
Government arc taken from the %ud@cts of the Fiscal Tearss Data on zctual expendi-
tures are unavailable, and ulﬁlOLdn there may be some transfcr between budget

categories during the course of the yoar, withkin the Insect Control qect:Lon itself,

the Scetion has iuformed the PASYH tuat the enddse budget is sment each years -

Fs» Incidence of Inscci-~Borne Nisemsec as of June 30, 1952,

Systematic surveys to determine post-treabtment malorizl indices ore just begin-
ning on a large scale in MNicaragufe Ievertheless, there are somc data available fo:
the City of Managua, and from one Depsrbtmental Capital, vhich indicate the -success
of the campaign.

PARASTTE IUDICES R o e

1943 1951 1952
Managua, Dl
Barrio la Perla 11.3% 3,55 0.0%
DBerrio La Reynaga Ll o 5% 13.7% 0405 -
Barrio Frixioncs . C 31.8% 1640% 0.0%
' Barrio Calle Colon 204 7% 6.0% 1,0%
Jarrio Silva o h9a2 0,05 = =~ =
Barrio Riguero e 22,04 | 0.0%
‘Barrio Santa Ana L = 0.0 0.0%
Barrio Los Pescadores L = . 1.8% 0.0 -
Rivas, Rivas o 3Lal 8e1% -

These figures give a clear picture of the effecctivencss of the Programme in
probecting thc Capite The reduetion in 1n;cction from as high as 50% in some -
Wards to almost zero in a city of 100,000 inhabitants means incalculable benefits
to the population, in terms of lower mortality, better health, and reduced man-
days lost to illnesse

As was indicated in the “cneral Diccussion, an eps dca301001cal scrv1ce has now
becn set up in the City of lanﬁgaa, to ianvestigate all cdeaths said 4o ceccur from
malarias In this menner, and witin vhe systematic survey it is hoped to accuratcly
determine now cases of malmria, anc ascertain the ¢ouse for transmission within
Managuas UICEF-furnished laboratory facilities and equmpmont are proving usecful
in carrying out this phase of the iworke

/Tith reference
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Uith reference to the campaign against Aedes aegypti, 375 localities have now
heen Inspectec for this vector. TLocalitics orivlﬂmlly positive have becn found
on second inspnection Lo be negative, ond no more positive localities have been foun:

To guard against the outbresk of sylvan Yellow Fever which appeared so
explosively in Costa Rica in 1951, the “overnment has carried out a vaccination
programme, giving emphesis to protecting the populetion living in the Torcsts and
at the frlnge of the forest areas. As of June 30, 1952, 165,08l vaccinations againe
Yellow Fever had been carried oute :

With reference to Cliagas! discase and Pilariasis, cntomological studies are in
progress to obtain more data regarding the habits of thc vectors of these discases
in Hicarazua.

. As had been anticipa teq, houseflices doveloped an ecarly resistance to DDT, and
are sppearing again throughout the country, Unbtil such time as the inseeticide is
changed, it is doubtful that further reduction in numbers can be expected from spraz
operations.

G. Plans for the Fubure.

To caryy on operavions in the immediate future, thce Government purchosed
210,000 1bse of 75, DT, at a cost of $1141,000 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 UIICHF supplics have been used. FEighty-six percent
(86%) of UWICEF~furnished insceticide has so far been c¢onsumed.

It is anticipated that both rcsiduel spray operations and vaccination against
Yellow Fever will be oxtended during tno next fiscal year (July, !'52 -~ June, '53).

The Government and the Wil0 signdd an Agycement on April ki, 1952 for an extensioc
of the Technical Assistance glven for tiie Inscet Control Programme. Included in the
provisions of this Agrcement are two Fe lcwshlps, one of which will be used to give
further training to the Entomoloblut now in cq rge of the Laboratory furnished with
UWICET suppliese.

The Government, the Gorgas ‘emorial Labora tory, and the PASB will also
partieipate in a coopcrative study of the cpidemiology and cntomolony of sylvatic
Yellow Pever during the coming fiscal ycars

licaragua has enough insccticide on hand for the coming year., In addition to
spray operations, morc emphasis will be given to surveys, and to control the results
of tho campalgn so fars
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NICARAGUA

Cooperative Insect Control Projramme — Summary of Operations

Cost per person protezted’

$_ . 0.26 § _

(Footnotes - see next page.)

First Cycle Second Cycle Third Cycle Fourth Cycle Totals as of
July - Deec. Jan, - June Jily -~ Dec. Jan, - June June 30, 1952
[ 1950 1951 1951 1952
O
¥ Localities treated 1,002 1,874 1,659 1,453 5,988
™ Houges treated 100,551 105,001 103,850 92,574 402,376
Population protected 570,997 600,498 628,975 567,250 2,367,720
Square mseters of o _
surface treated 29,562, 545 31,658,940 36,735,125 35,151,781 133,108,591
Zilograms DDT ’ .
(as 100%) used 33,537 63,317 Lo, U7k 35,623 172,951
Men — Days Spraying* - --- - - - - - -
ian - Days Supervising® - - - - - - — - - - - -
AVERAGES:
Kouses per Man-Day* -—- - - == - - -
5q. Meters per Man-Day* - - - - -—— -— - -
IDT applied; grams per
square moter ‘1.1 2.0 1.1 1.0 1.3
GOVERNMENT COSTS: ** -
Personnel , $ 62,140 $ 62,140 $ 63,460%**+ § 63,160 § 251,200 °
Materials )
- Transportation) 9,600 9,600 15,590 15,590 50,380
Totals: 8 TLT $ 71,740 ¢ 79,050 $ 79,050 § 301,580
UFICEF COSTS: | |
Insecticide . $ 36,220 $ 68,380 $ 4z,710 '$ 38,500 $ 186,810
Supplies and Equipment 1,380 1,380 1,380 1,380 5,520
Vehicles . 1,250 1,250 . 750 750 4, 000
Freight charges 6,010 10,820 7,070 6,24C 140
Total: $ I, 860 $ 81,830 $ 52,910 $ 8,870 $ 226,470
TOTAL COSTS: $ 116,600 $ 153,570 $ 131,960 $ 125,920 $ 528,050
3 0.21 0.21  $ 0.22 $ Q.22
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Cooperative Insect Control Program, cont'd. ’ L ) '

Footnotes:
* licaragua does not report data on Lan-Days of operation.

#% Costs are from ilational Budgets; expenditures unavailables
*#iet Tn addition » the Government purchased 240,000 lbs, of DDT 'during Tiscal
Year 1951-1952, at a cost of {LL,800. ihis will we used during sube -

- sequent cyclese. ‘ S

i
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