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MALARIA ERADICATION: WHAT IT HAS ACHIEVED! s

DONALD R,

After more than o decade of intensive
malaria_eradicition activities throughout
many countrics of the world, it has hecoine
apparent that global malaria eradication,
per e, oat this moment s still a distant
goal. In fact, one of the world's leading
malariologists,  Dr. Arnoldo  Gabaldon
(1965) ol Venezuela, recemtly stted
“ooworld malaria eondication has heeome
at the present time an unauainable paal
until a new breakthrough in the anti-
nuluria arguimentary is found,”

Piablems encountered indeed are areat,
When one learns of anopheline resistance
1o insecticides, outdoor tansmission of
maliri, parasite resistance 1o antimaliaria
drigs—componnded by wars,  faunines,
political insecurity, geographic  barriers,
administrative shortcomings, plus the in-
adequacies of monetary and trained human
resources=—a feeling of despondency can
casily prevail. “That is, pessimism can
override other considerations-—unless we
look earcfully at the total picture of what
has been achieved by the malaria eraclica.
tion progriam.

Russell. has prepared many excellent
articles vividly - deseribing the  adverse
effects of malavia around the worll. ‘I'he
most recent of these (196%) tells how the
carly colonists in our own country suffered
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terribly. Probably the Spanish coloniats
with their Negro slaves hrought malaria
with them when they Lided in July 1526
at Cape Fear River in North Crralina,
Anopheles quadrimacelatns no douln wis
prevalent at that dme and easily could
have transmined  the disease 1o the
indigenous Tndian popukiion. The Enalish
colonists brought malaria 1o Jamestown,
Virginis, in 1607, Russell tells of the hard-
ships brought on by this disease and re-
lates the helier that malaria was Lol
responsible for the transfer of the capital
ol the colony from Jamestown 1o Wil
lamshung: i 160y,

Williams (1935) stated that malaria in
the mill g3’ probably was costing the
United Stares more than one-half hillion
dollars annually, when some o million
Cases  were ur\‘.trrl':l‘u ciach year in this
country,  Since then indigenous maliia
has heen eradicated from the U.S., as
described by Bradiey (1966).

We o Know, from many  descriptive
articles, of the devastating eflects ol
nalariac in Europe, Alrica, Asin, and the
Amaricas, Ross in 1911 staed, ns quuoted
by Sinton (1935-1936). “Mularia is the
great enemy ol the explorer, the mission-
ary, the plinter, the nwerchant, the soldier,
the farmer, the administrator, the villager
and the poor, and has, 1 believe, modified
th woilid's history by tending 10 render
thi- whele of the tropics comparatively un-
sutible  for the full development  of
civiisation' Broce-Chwate (1963) aptly
stabcd L L (N Llania) tocday still divides
the riel  world from  the poor.”  The
“peor™ yorld presently consists of millions
of quar miles, principally in tropical and
senctrap cal counties, ard does in fact in
cluds wost of the socalled malarions
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areas, Paradoxically it includes lush fertile
valleys, rich volcanic islans, vast forests,
lands with a great wealth of minerals and
oils—populated everywhere 1o varying
degrees with that greatly underdeveloped
resource, people, These same areas also
have a rich fauna of many species of
anophcline veetors, and the human popula-
tion frequently is host 1o the malaria
parasites that are transmitted by these
anophelines,  Maluria  eradication cam-
paigns have done much o change this
bleak picture.

AcHirvEsENTs—Porttation  Protic-
10N, There are many ways 1o meastire
the achievements of malaria cradication
progrims. ‘The most casily measured para-
meter is that showing the number of per-
sons - pratected in the various program
phases, ‘Table 1 compares the 1962 sum-
marization af World Flealth Organization
(W1 1)) i (WO, 103, 1ahaa, 1y )
with the totals for 1967 and 1968, Froin
1962 1o 1968, the total malarious area
population (column 1) had risen by 2,43.2
million due o a combination ol more ac-
curate reporting, better delimitation  of
malarions arcas, and population increases.
Of the 1.7 billion persons in 1068 living
in areas once considered malarious, 1.35
hillion were receiving some  depree of
protection, ranging from complete climing-
tion (maintenance phase, column 2) to
areas. where DIYT house spraving and
other anti-mosquito and ‘or - anti-parasite
waork was in progress (consolidiion and
attack phases, columns 3, 4).

The fact that this many people were
protected against malaria, as reported by
WHO (1960). auests 1o the enonnity of
the campaign and its remarkable achicve.
ments.  Even though nearly a2 million
have entered  the  preparatory phase
(column s5), an additional 357 million
still have no program whatsoever (column
0) representing a combined wtal of 215
percent of the malarious areas. These,
unfortunately, include people living in
some of the most difficult arcas of the
world” and for some there appears to be,
e aaliel in sight due o lack of available
1ESOUTCCS,

It may be noted in Table 1 that from
1967 1o 19068 there has been a reduction of
sotne 6 million: persons from maintenance
andd g mitlion persans from consolidation,
with a net increase of So million in the
attack phase. These changes in large part
are due 1o the India and Ceylon programs
where serious reversals took place, with in-
adequate maintenance measures contribut-
ing to the recrudescence of malaria,  In
India, diversion o financial and human
resources to other programs also contrib-
uted 1o the subsequent reversions of sonie
ao million persons 10 attack phase from
cither consolidation or maintenance phases,
In: Ceylon, the National Eradication Pro-
gram was discontinued in 146, after a low
of only 17 cases was reported in 1963, The
case rate gradually built up until some
3,100 cases were reported ino1g67. In
1068, an outhreak of an cstimated one
million cases occuired, These have heen
bitter and  expensive lessons for these
countrics. It also is a warning to all
countries that vigilance must not e re-
dastd as dong as the danger of malaria
CXISLS,

Rivarioxsine 10 Ecoxoaie Grow1n.
The climination of malaria frequently re-
sults incconomic growth that may e ex-
pressed in various ways,  One index
frequently used is the change in land
values. Property often increases in value
inareas of high malaria incidence after
malaria is climinaed.  The most fertile
batom lands  with  rich  agriculural
potential also frequently have conditions
very conducive to anopheline breeding and
maliria transmission.  In the Caspian Sea
area of Tran, long natorious for its high
prevalence of malaria, malaria was climi-
nated :nd he area quickly hecame very
desiralde for resorts, Land values hoomed.
In Etyopic, malaria was controlled in
sections of 3¢ country previously avoided
besang of the high prevalence of malaria,
Again!land salues inereased tremendously,

Witl the atainment of better health
throug 1 cliy“ination of malaria, one of
the carditions precedent 10 g strong
cconomy is et An cconomic enterprise,
sich as tdevilapment of a rubber planta-
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tion in Malaysia, an il rehnery in
Stmatrae or a diamond mine in Africa,
requires a healthy and alert st il of admin-
istrators, technicians, and laborers. Malaria
can quickly decimate the entire stafl.
Therelore, before such an endeavor s
fully implemented in o malarious arcea,
the “discase i hronght nnder control by
a combination of anti-mosguito and anti
parasite meastres, The Panama Canal
could not be bwnde untl malaria and yellow
fever were controlled,  Examples are end-
fess, but only o few are cited here.

In Java, Indonesia, during the 1a50's,

the writer saw rich coastal rice fickls, not
cultivated  heeause of high incidence ol
malaria, quickly brought into production
when malaria transmission was stopped
by the DT spraying of houses. Control
of malaria alone, of conrse, was not e
sponsible.  Trrigation was improved, new
vatieties of rice were  introduced, and
ferilizers were obtined.  Nevertheless,
the cconomy of this area would not hine
developed in sueh o rapid manner if
malaria had continued unabated.
* It must be remembered that malaria
cradication is not intended 1o be an end
in itsell. Merely doing away with malaria
may not improve the cconomy. v may,
however, markedly improve the health of
the peoples and a healthy cconomy must be
hased on ahealthy people. Inthe Philip-
pines, two men inan area freed of malaria
could do the work that required three men
hefore malaria was controlled  (Smith,
1950).  On the other hand, in countries
where there is asurplus of untrained labor
andd o dearth of jobs, the elimination of
malaria in certain areas may not necessarily
improve the cconomy.  There must be an
outlet for the healthier people through a
balanced program of education, economic
improvement, and family - planning in
order that o viable economy can develop
in the absence of the malaria burden,

In Thailand, various studies'show the
ccortomic  significance of  climinating
malaria.  One agricultural settlement in
central Thailand, notorious for malaria,
reported by Ayurakit-Iosol and Grillith
(1962), had a population of less than g,0e0

with low agriculiural production. With
the reduction of malariae the population
doubled within tive years, and a thriving
farm  community developed,  Ayurakit-
Kosol and Griflith estimated a loss of more
than 15 million work  days annually in
agricultural workers tl'.ruu;,luml Thailand
because of malaria price o the eradication
Jirogrn, “'IL\ also }'l!iﬂi(l' out that the
military- lossesare-significants. One con
tingent ol 50000 troops in northern Thai.
land during World War 11 suffered over
Suoon cases ol matlarin i less than two
vears, with over 3000 deaths and many
cires ol protiacted disabiliv. With the
subsequent elimination of malaria, such
fosses disuppeared.

The Rapti Malley in Nepal was one of
the most highly malarious areas ol the
conntry, The valley was farested aml
lertiles but was very sparsely inhabited
becanse of the high incidence of malaria,
During the 1g60's, maliria was brought
vader conucl in the Raptis Valley prin-
cipally through DIYE house spraving, and
the arca became a booming  [ronticr,
l’u;ph- migrated to the valley, forests were
cleared, roads and rails were built, farmers
built homes, and crops were planted.  In
1967, these erops produced a vicld valued
at St million. Today more than 250,000
people live and work in this valley—a 1,000
percent population increase in just this
one: rapidly: prowing and prosperous arca
of the country.

Malaria in India usually is a vemendous
burden where it has not been hrought un-
der control, When one ieads some of the
works of authors, such as Sinton (1935~
1036), it is casicr o comprchend  the
miscey andd poverty rt'-;u!tin;, from malaria,
“Theie is no aspeet of life in this country
whict is 1ot affected, either direetly or in-
diree: yo b this discase. 1t constitnes one
of e ma important catises of economic
misfotune, engendering poverty, dimin-
ishina the zuantity and quality of the food
suppiy, o vering the physical and intel-
lectue” statdards of the nation, and ham-
pering inceeased prosperity and economic
progress in every wav.'  Sinton stated
that malaria through its direet and in-
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direct effects was responsible for some a
million deuths amony 200 million cases
annually in India,

The Government of India in its Fourth
fiveYear Plan (Anon. 1968) states that
in 1952 malaria was causing an economic
loss of 7.5 hillion rupees annually due to
illness of 75 million people, calenated on
the basis ol 100 rupres cost per case of
malaria, By 1g66, 3 aresult of the nation.
weide mabaria cradication program, the loss
was cut to 15 million.

Avsinagy - Besviers, Perhaps  less
known, bt trcnu'mlum'ly important, are
some of the auniliary benelits derived from
the malaria cradication efforts of nations.
These include the following:

L

Mapping, census accomplished

Malaria eradication requires greapraphie
reconniissance belore the program can he
put into effeet, Erequently the malaria
eraclication service maps are the first ace.
rate maps made of Jesser l.h'\l'hljll:tl rennoe
areas,  Likewise, the census of human [Hop-
ulation of malarious aveis is the ot e,
rate and up=to date census available in nEny
countries, Thus, the program las 1esuhied
i accurate mapping and  census taking
wlhicre neither may have heen available jire-
viously,

2 Government images strengthencd

The first and only contaet some rural
people have with their government is the
contact with the malaria stall wha visit the
houses throughout the country repalarly, It
is remarkable indeed 10 travel 0 some of
the most inaccessible hidden arcas of the
world=whether it be in remote dense jun-
gles of the Philippines, rugged  mountain
valleys i the Himalayas of Nepal hune
dreds of miles from “jeepable’ trails, or up
the many branches of the mighty Anazon
River—only to find the houses numbered.
sprayed with DDT, and visited regularly
for collection of blood slides. Where there
are people in - malarious areas, the ma.
laria“program stafl has been there,  This
prompred D, K, Viswanathan (1us8) 1o
ke the stitement that only the collector
of taxes and the malaria worker visit every,
house of India, Ihe malaria worker for

i

27
the most part is a welcome visitor Lecause
he performs a personal service for each
individual,  Te spravs the house: he dis
pemses antinslaria drugs, According 1
Viswanathan, e DI spraying may e
the Hrst positive: government” benefit that
has ever heen apparent to villagers, Through.
our nany nations of the workd the malaria
cradication programs lave helped  signifi-
cantly 1o strengthen the imige of the re
spECUve. ravernients,

3. Skills developed

SKills must be developed and people em
ploved it carey on a wide diy ersity of Lasks,
Microscapists must be trained; howse visitons
fearn the teehniques of interview, making
of blood slides, and adiministration of driys,
Many spraymen are hired o apply inscecti-
cides,  Drivers and mechanics for vehicles
were practically nonexistent in some arcas
berore the progeam stared. Iy NNy coun
tries vast malaria training prograns, rang.
ing from maintenanee of hand-compression
spravers 1o advanced  courses in epideini-
ology of malaria, hive developed o larpe
‘mimber of trained  personnel, Althougl
the SKilly are put to use in the maliria Jro.
ke, many of the trained persons not only
advance o higher positions in- the malaria
ecadication program hut also are utilized
in other programs as they learn and pain
esperience,  University training often iy
provided to capable technicians, The num-
bers employed are larpe, In India, more
than 200060 malaria workers were i
ployed it the peak of 1he program with
approximately 150,000 presently employed,
In Tait wxlay, the malaria program prob
ably is the single Lirgest emplover of peaple
in the conntry, The effect of the makiria
program in terims of deseloping skills and
emplovinent of local persontiel hias been o
significant factor in the Haitian national
econon ) v,

. Strev g then s corernmental relationships

E'-I.lIaJi| erdication: programs have pro-
vided ¢ comion bomd 1o strengthen relie
tionships hety sen neighboring countries or
betweer dissent groups within nations,
India aied Padistan for years have i fre-
quent eonfercices o solve common prol.
lems o maliria transtission in border
areas. Tais aiso has been done by Vietam,
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Cambadia, Laos, Thailand, Burma, and
Malava starting in the 1650's through the
Antiamalarian Coordinaten Loard ol these
six countries.  Thailand provided a team
to Laos for several years o asist with the
organization and exeention ef the program
there, The Malaria Eradicition Services of
Jordin and Istael conrdinated the findings
for many vears throngh e gosd oflices of
the WO Fastern Mediterranean Regional
ONice,

Within conntries with internal disorder,
dissident groups sometimes have not wel-
comud central povernment authorities in
their territory-——but malaia workers Ire
quently are requested o provide their ser-
vices. In Indonesia during the 195a's, anti-
government forces were permitting and
even sshing povernmonte malaria teams o
spray their houses,

s, Healtl programs deceloped i

Perhaps some of the most lasting values
derived Trom malaia cradication prograims
are those of onganization and developnient
of health programs in general. When .
Luria was selected as o prime target by e
Pan  American Llealih Organization
(PALIOY, WHO, United Nations Children's
Fund (UNICEF), and the U, 5 Govern
ment, it already had been determined tha
the disease normually wouhl respond o cer-
tin treannent direced at the mosguito
vector and the parasite tsells Organiza:
tion of national and international resources
wis required on a worldwide seale. The
sheer: magnitude of the program: and s
popular appeal led o stiengthening ol the
international health agencies. Within the
individual countries, it also was necessary
1o develop strong organizitions to carry out
the national malaria cradication programs
inconformance  with the inwrnational
guidelines. This, therefore, required train
ingr of professional pecsonnel, establishment
of an administrative toundation: (including
necessary legislation), increasing of healih
budpets, and health edueation: measures o
acquaint the public with the problem and
solutions, '

Malaria is a disease which has such a
strong adverse etfect on people that intense
efforts are made o eliminate it Fortunately
the disease vsnally responds o these efiorts,
and the elimination or reduction in inci-
dence often prodduces dramatic results, “Tlic

population: often responds in an under-
standdable manner,  When freed from the
oppresston, they are grateful. However,
they also become maore demanding, During
the 1965 visit 1o Karikal, India, where a
suecessful malaria eradication program had
reached it maintenance phise, the Deputy
Mayor made o speech 1o the visiting inde.
pendent appraisal team of which the writer
was o members The Deputy Mayor pro-
fusely thimked  the Governments of the
United States and India for the cooperative
elforts that had resulted in the elimination
of malaria (rom RKarikal.  He went on to
say that one of the important lessans that
e and Lis people had learned from  this
progeam was that the control of disease over
a wide area iy possible=—something  that
they had not realized previonsly,  Now,
as i result of this successtul effort, they were
determined o avack other public health
problems becanse they conld never agiin
be content in fetting controllable diseases go
uncontrolled.

Galaddon (1968) stated that the malaria
eradication service should  eventually be
-orimnformed into a vecorhorne discase con.
trol organization. ‘The WO Expert Come-
mitee on Malaria (1957) endorsed  the
e that, where a national public health
service ds onot adeguately developed, the
wialarin eradication service of the country
will serve as a nueleas around which an
ellicient public health service may be built,
In this counuy, the Malaria Control in War
Arcas program of the UL S0 Public Health
Service in World War 1 hecame what now
is the  National Communicabile  Discase
Center in Athimta, In India, the Central
Malaria Bureau founded in 1gog eventually
heeame the Malaria: Survey of India, then
the Malaria Institute of India, and in 1603
widened its scope and became the Na.
tional  Institute of - Communicable  Dis-
cases,  In Iran, the School of Public Flealth
of Teheran University: developed as an ol
shoot of the Institnte of Malariology,

Su it has been in many places, Malaria
cradication leads o development of other
health programs.  In Dinajpur, East Pak-
istan, smallpox eradication activities were
tied into the malaria prograom in an ex-
perimental trial because health authorities
observed the great suceess of the mularia
eridicition organization. During the con-
solidation phise of malarin cradication, the
house: visiturs, in addition o tking blood
slides  and administering drugs,  were

'
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trained to perform smallpos vaceinations
and certain othier dutics,  Fhis was aricd
in an area of 150000 persons.  Itowas
learned ti approsimately one third more
house visitors were needed to pertorm the
combined tehis with @ considerable saving
in costs due to consolicdhition of duties pri-
warily performed by individuals specialie-
e only inone disease. Despite certain
admimistrative drawhaeks, the intogation of
these prograis was a siep tosward eventual
propression from nalarda cradicaton
woward a full public Liealth program: for
the rural meas of Pakistan,

6, International cooperation developed

U. S, Government foreien aid assistanee
to the malaria eradication program Lias boen
of mutual Lenelit o the United Stnes aid
vations other governnients, not only i
cconomic aspects, but abo becuse of favor.
able internatiomal relationships that have
developed through the: procrans Tohinson
(ron0) revieved e developent ol the
U, 8. Government aid to the international
campaign froni its inception (o 1ghh, “The
progeam s been an eflective method of
assisting 30 countries® to varving
sinee 1958, AL prosent, the National Corn-
municable  Disease  Center (NCHC)
through . Participating - Agency s Senvice
Agreement with. AID continues 10 work
with 181 of these countries,

This assistance has helped o engender
strong favorable relationships through the
development of healthier populations and
stronger ceonomics in these countries. ‘This,
in turn, also his Belped ercate neve markets
for U.S. products abroad, 1 Lins Lielped 1o
permit more economical production throngh
climination of what Pampana i Russell
(1055) describe as a g pereent hidden cost
attributable 1o malaria, Based on the actual
expenditures for antimalaria measures by

Cir e
Ui

a Far Fagr— Cambodia, China CFaiwan), Tndoe
nesia, Laos Philippines, Thaland, Victnain,

Near Lase ard Somed dsia— Cevlon, Ilia, Tran,
Jorddan, Nepal, Pakistan.

Africa =Lihiopia, Labenia, Libwa,

Latin dwierica--Bolivia, Braal, Colimbia, Costa
Riva, EFewador, B Salvador,  Guateowala, 1o,
Honduras,  Jamaica,  Niwcaragua,  Danama, Parae
sy, Peru,

3 ]h.’l(q'. Cant “i\'.l. ’t‘.l IIIIII. 1l .\'.Ih' u!nl'. I"Ihi.-

copiae Guatenalay i, Honduras, Indis Jordan,
I L]

Nepaly Nicwazua, Pakistan, Panana, Paragin,
Philippines, Thailand, Viewmatn,

commercial enterprises in malarious areas,
they estimated that the cost of imports of
minernls, hardweoods, cotTee, cocon, vege-
table ails, wases, and fruits from malarious
cotmtries are increased by at least 5 pereent.
Not only does clinnation of this extra
¢t help LS. cconomy, bt most of the
dullir assistance we lave provided o these
countries is in the forme of commaodities
purchased  from LS, manulacturers: For
the reyear perid starting in 1058, the
United States hias cither loaned or granted
sote 2209 mithion o these conntries for
malaria eradication, DIYEL spraving equip.
ment, vehicles; drugs, laboratory cquipmient
==almost all purchased in this conntry--
have heen shipped overseas, with most of
the dotlaes stving o the United States,

w Techwolavical benefits to control of other
vector-funne diseaies

The direct relationship of  antimalaria
activities oo peneral soctor control mcthod
ology ds obvious, Uhe malinia endication
activities are in large part antianaphicline
i natre, s aresil o preat deal of e
veloprental work and research s been
in the Geld of inseaicides aad applicition
cyuiprient. The negor use loe DT ey
ported from this country during the st
decade s Been ine the malriac program,
As aonesult of problems experienced with
carly DY formnltions, water dispersible
powder tormulations have heen improved
tremendonsly during this e, principally
hecanse of studics carned out by the Tech-
nical Development Laboratories (D1 ol
NCDC at Savannah, Georgrr, in conperit
tion with the commercial formulating com
panics,  Application equipment also: has
undergone important climges as aoresnlt
of povernmentindustiy cooperation,

New insecticides or other control metheods
have been developed. For example, devel
apmantal work on DDVE (dichlorvaos) was
done by TDL in connection with thie
malivia e adication: program, resulting in
the “esid il fumigant™ principle whereby
DY wes formulated with wax or plastie
meooder ta slow release of toxie vapors
wonls ke plice over a period of nany
weebe  Nany maliria reseneh projects
finaread by the LLS, Government, WIO,
PALLOY an b other organizations on varions
aspect o of mophieline mosquitoes and their
contezl affeer the entive fickl of veetar con.
trol, ¢

.
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8§ Other (nsccts and diseases controlled

Spevivs af insects ather than anaphelines
SOLLICLIeS Jre Conition! as el of e
attack pliase measures, and diseases in addi-
tion 1o malaria may be alleviaed: Ants,
fleas, scorpitnis,  mosgquitocs, spiders, ters
mites, and even rodents may be controlled
by the malaria eradication program: spray
treatment: but such rehicl iy only be
PRSIy,

Pite bt thies otten are controlled by
the residual application of DDT 1o the
insitle of the houses. As o result, viseeral
leishiamasis  (Kala azar) and cutaneous
leishianta s (oriental sore) where present
usally deappear, at least winporarily, de
ing the Gutise of malaria eradication: o
pram attich measures. Thie same iy troe
of sy (o pappatacs) fever, which i
caused by Phlebatomus bore virnses, This
has been noted in Indig, Pakistan, and
other Asian vonntries.  Yellow  fever,
dengue Tever, and hemonhigic fever
be reduced ot cledes wegyptr is susceptible
1o the rosidual house spraving measures,
Plague often has been redueed or elim.
inated Decause of destruction ol tleas by thie
DT house  treatment, In Venezuel,
dieldrin Tas Been used s aresidual spray
to control bath anopheline  vectors o
malaria and riatomid vectors of Chagas!
disease.  Filariasis contiol Las sometimes
been combined with control of malavia,
where the mostquito vectors are susceptible
o DY, The mosquite borne viral cn
cephalitides alio may he reduced by the
insectieide spraving operation,

Mussvriaes e or AcioneviatiNgs,  One
of the Trustrating problems  faced by
nalariologists is that it is so dificult 1o
quantitate accurately the effects of malaria
suppression or elimination. 1t is known
that many benelicial efleets have resuhed
from the control or cradication ol this
disease.  However, the  public  health
workers have not adequately. quantitated
the before and after effects of malaria,

The Director General of WHO (WO,
1968h) called Tor a reexamination of the
plobal strategy for maluia eradication as
a result of o resolution of the Twentieth
World Dlealth Assembly. He listed as one
of the main problems the . L lack of

VoL, 29, No, 4

complete and accurate information  on
the dmpact of malaria on the social and
eeoniomic conditions ine countries where
Uie disease ozeurs. oo At the Twenty-
second Waorld Hlealth: Assembly in Boston,
the Assembly passed a resolution (WTHA,
2250, July 24, 1utiy) ... recognizing
the part played by socio-cconomic, finan-
cialy administrative  and operational
Faetors o and recommensded thac WO
*, . .ocontinue to provide assistance for
the study of the socio-economic impact
ol maliria and of its eradication and de-
velop o methodology for the socio eco-
notic evaluation of the programmes under
Wiy .+ Phe Assembly tusther ree-
ommended that WEHO stimulate and’ in-
tensity muduidiscipiinary  rescarch - on
malatia, including the cconomic and social
H‘tl'ﬂ'\ 15,

Iopetully, various studies will be ini-
tated as a result ol experience to date,
Only i accurate,  pertinent, and  con-
vincing data aceeptable to the cconomists,
e administrators,  the  Ministers of
Finance, and the heads o governments
are forthcoming will the financial and
human resources required 1o continue the
task of eradication be made available.

Coxcnesions, The accomplishments of
malaria eradication activitics are impres-
sive. OF the 1z billion persons living in
sradarions areas, 1.33 billion now are pro
tected by the progrim,  Many of these
people now are living under improved
ceonomice conditions as a direet result of
the  removal of  the  malaria burden.
Elimination of mualaria has many effects
such as development of sections of coun-
tries where malaria presence precluded
adequate agricultural or industrial utiliza-
ton,  As o resulty land values often in-
crease drannuically after the program s
instituted,

Some of the auxiliary, lesser known
benefits also are of significance in the de:
veloping countries where the programs
are in progress. Malaria eradication activi-
ties require mapping of all portions of a
country and an accurate census. Often
the malaria  peographic  reconnaissance
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results in the development of the first ac-
curate maps and censas, Aoy the rural
populations in - particilar are visited by
government workers who are doing some-
thing positive for the people. e DD
application inside ol their houses not only
makes life mare pleasant tor them by re.
ducing the anopheline mosquito popia
ton, but even more dmportint therehy
helps 1o reduce maliaria  transmission.
Antimalarin drugs given o the people on
a repular basis further strengthien the
povernment iimage in the minds ol these
peaple,  OF less signiticance pechaps, but
also helpful 1o the government, is the fact
that other arthropods of public health or
pestimportanee may b radueed i
numbers by the inscaticide,

Frequently the malatia progeam iy of
pegor amportance inostengthening thy
health progiams in general hecanse ot its
good organization and thorough imple-
meptation aver anentire country,‘lhe
malaria: cradication effort makes 4 people
conscions of cflective public health opera-
tion, and hey demand more estensive
andintensive health progrims, People
receive training who may never have had
the opportunities to learn o skills becanse
the antimalaria  organization  requires
certain specialties nonmally notavailable in
some countries (e, microscopists, health
visitors).

Not only may  relationships  within
countries be improved, but neighboring
nations usually cooperate in anexcellent
manner when common border malaria
problems are o he solved.  Malaria
eradication activities also are an fmpor
tant segment of international cooperation
of the U. S, Governnent, resulting in
mutually beneficial relationships between
the ULS. and the assisted countries.

Finally, malaria cradication problems
have resulted in operational research activ-
ities that have been instrumental in devel-
opment of new insecticides, improved
application cquipment, additional -~ druzs
for parasite control, and other methods of
veetor contiol applicable o wide ranee
of entomological problems.  These con-

tinning studies hopefully will provide still
further beneits o osqto control
other public health workers everywhere,

The progrim s been the migor coop-
erative health aetivity of many nations of
the worlid assisted by WO, PATICY
UNITCEE, and the U8, Government, 1t
bass represented the Lirpese single’ health
chpenditie of ey zosenmucnts, bu
the rcturns o maekind have been e
prossive indeed,
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