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v PLANNING FOR MALARIA CONTROL

I. The Global Problem

The immense scope of the maiaria problem arises from its
global character, and the circumstance that during the past fifty
years deliberately executed control measures have not appreciably .
diminished its magnitude, has, from time to time, resulted in
expressions of pessimistic opinion regarding an ultimate solution.
For our part, we believe such an attitude exemplifies the impossi-
bility of appreciating the relative dimensions of any vast object
from a position in its immediate vicinity, or an inability to see
the forest because of the trees, since close contact with detail
may make unattainable any concept of overall proportions.

It is believed that if in a position of sufficient detachment,
an inspection will reveal that the global malaria problem, or any

~ other problem of similar proportions, may be recognizable as the

k]

summation of a multiplicity of lesser problems each of which if
distinguishable or definable, is probably capable of ultimate
solution. Nor is it necessary to leave this planet for a position
in space to attain this perspective. )

In our opinion, any examination of the multifaceted malaria
problem indicates jtg possible primary resolution into two series

of lesser perplexities. The first includes those which, with a
“high degree of probability, possess a fundamental or world-wide

significance and to a large degree constitute lacunae in our present
array of knowledge; the second those which vary in characte? in
different but nevertheless extensive regions, and are more directly

related to eradication.

Within the first lie various questions pertainigg Fo‘the host
(human and anopheline) - parasite relationshipt This includes .
such subjects as species and strains of parasites, complete deta%ls
of their sexual and asexual cycles, their physiology and metabollsng
the reactions they evoke in either host, immunity with the possi-
bilities for its artificial enhancement, and the discovery of new
parasiticidal drugs. It must be realized that the picture of
autochthonous infections in hyperendemic areas is highly complex,
due to the certainty that the clinical reaction is a stmma tien of
the effect of repeated inoculations with different species and

» strains of parasites.
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o h very real handican to the elucidation of thesc questions
“from ‘the standp01nt of the human infections, arises from thu'highly a
limited host specificifywhich these parasites exhibit, ‘which has '
made their transmission to laboratory animals impossible, while
variations in the rcsponse of lower animals to their own specific
infcetions make their interpretation in terms of reaction of the
human host, exceedingly difficult. A further handicap arises from
inability to ‘ccnvenicntly propagate them in vitro, or reliably pre-
serve viable parasites outside of the host for extended periods.
These circumstances have prompted the prosecution of extensive
studies on the malaria infections of lower animals, at first of the
avian infections, more recently of the simian. Owing to limitations
in t he amount of experimental work that may be performed in human
subjects, arising either from the inappropriateness of thc objective
or the scarcity of material, it is inevitable that a great deal of
the exploratory work can as yet only be effected through the utiliza-
tion of the infections of lower animals. Nevertheless, any sig-
nificant results secured from studies of these infections must be
repeated as far as possible with human subjects; before their implica-
tions in terms of humen infections can be established.

RIS ‘.'

The approach to these problems is laboratory and'clinical.
The former requires facilities in an institution equipped for experi-
mental work on avian and simian infections, the latter in active
malariatherapy services in a mental hosnltal with adequate labora-
tory facilities.

The second series of problems concern the host (human) -
vactor relationship. This series exhibits a remarkable aggregation
of variables, as a consequence of which the cpidemiology of malaria
exhibits many .contradictory aspects in 'different parts of the world.
The complexity of the variables mentioned arises from (a) the
circumstance. that no species of anophelinc vector has a world wide
distribution, () that most anopheline specics are confined to one
of the well defined faunal regions of the world, and (c) that
different anophelinc specices vary widely in thelr bionomics. Further-
more, included in this serics are those phases in which, with our
present knowledge, the broad problem appcars most vulnerables to
attack.

The faunal regions then constitute important secondary
divisions of this siries. ‘While it has been Justifiably and pardon-
ably ezxpedient in th: past for political and administrative reasons
to consider the malaria problems let us say, of lMexico and Guatemala,
or of Peru and Bolivia, as individual entities, such grouping may cause
sight to be lost of the fact that well defined sub-regions are dis-
cernible, and that hardly anywhere o faunal limits and political
boundaries co-incide. In fact in anophecline circles political
boundarics are non-existent. . Thus in the neotropical region cited,
the fauna of the Caribbean presents a different aggregation of species
from that noted aldng the west coast and extreme south of South

Amerlca, while the region from llanos to the pampas cast of th= indes
constitutes a third.

The nature of the problpms pr=sented by the vectors in
different parts of the world are in a confused statv. The European
. picture was tremendously clarified by the elucidation of the maculi-
pennis complex, and there is reason to believe that similar com-
plexes occur in other regions. Solid progress in this field re-
quires more extensive anc intensive texonomic study of anophelines
than this subject has hithcrto received, for it constitutes the
foundation on which all further work must bec based. We must define
the field problems which malaria presents in terms of faunal regions
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or sub-regions, and finally in terms of anopheline species.

It is obvious that there is imperative nccessity for an inter-
national organization to continue and extend the program initiated
by the Malaria Commission of thc defunct Leagye of Nations. In the
Americas at any rate, it is likely that this nc.d can be adequately
met by the Malaria Commission of the Panamerican Sanitary Conferences
Such an organization should endcavour to stimulate and foster the
creation and development of adequate antimalaria organizations in
the health departments of all countries which ¢xpericnce a malaria
problem.

It is highly desireble that the program of professional
instruction in malariology be reviveds One such school should be
maintained at some point in each faunal region.

This program should also provide for the sxtensive collection
of anophelines and the careful study of their tamonomy in one or
more central laboratories or museums in each faunal region, by a
limited number of competent entomologists.’ This possibility might
be most effectively initiated at an international conference of
taxonomic entomologists who are int:rested in the Culicidae, in an
effort to effect agreement on ideas of specics concepts, to be
followed by .a program of intensive collecting to thoroughly appraise
the fauna. Jihen the specific status of the regional fauna is
clarified, systematic studies of host preference and susceptibility
of the anopheline species to infection may be carried on with pre-
cision, and should be the logical sequel. ‘

While there can be no valid objection to the continued perfor-
mance of field studies or execution of control demonstrations on a
national basis within politically defined geographical limits, yet if
such were stimulated or sponsored by an international agency, the
faunal significance of the location should not be overlooked in order
that the data gathered may have the widest possible application.

The International Congresses of Malaria have afforded an
invaluable opportunity for thosc interested in the scientific aspects
of malaria to report their work and exchange ideas. The first was
held in Rome in 1925, the second in Algeria in 1939, and the third
was held jointly with the third Congress on Tropical Medicine at
Amsterdam in 1938.  Serious effort should be made to maintain the
continuity of this series of international meetings.

II. Approach to a National Problem.

Organization. The control and eradication of malaria is the
clear cut and unevadable responsibility of the health department of
any political division within whose jurisdiction the discase exists.
While the status and character of the administrative subdivision
charged with the execution of this responsibility may conceivably
vary with the magnitude of the malaria problem in relation to the
problems afforded by the other communicable dissases it is our con-
viction that efficiency is promoted if this be organized along
functional rather than professional lines.  Thus within a national,
state, or provincial health department, the personnel assigned to
malaria investigations and contrcl may well constitute a primary
division of the department if the problem is of first magnitude, if
of lesser consequence they might well constitute a subdivision of
the primary division of epidemiology, communicable diseases or pre-
ventable diseases, depending upon the scope of the responsibilities
of the latter. To ensure effective coordination and integration of
the work of personnel with diverse profcssionzl backgrounds by the
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director, it is imperative that all peraons who partlclpate 1n the
program be a551gned to' the Same divisitd.

. Sance ona of the fundwmentkl.rbspon51b111t1es of a central
“health department is the promotlon and cstablishment of hoalth .
. organizations in each subordlnute or local political wunit, with sub=
sequent formulation and, superV151on of their -activities, a large
part of the maleria program should be rulevatcd to these local
departments, purtlcularly 1nsofar as it related to the sxecution
and maintenance of control activitics. In this circumstance the
technical personnel of the'general organization should maintain an
advisory and supervisory relation to the malaria activities of the
local department. In the period before local organizations are
adequately or widely establlshbd, special circumstances may require
the general organlzatlon to'initiate and execute control measures
in unorganized polltlcal units, as an operating agency per se.
But the occurrence of such an emergency should be exploited to the
utmost in effectlng ‘the establishmentcof the lacking locel organiza=-
tion.

The personnel of the malaria organization of the central
department should provide an adequate staff, including persons with
reputable basic professional qualifications in medicine and public
health, sanitary engincering and entomology, with special training
and if possible experience, in malariology. This supplemental
training should give all a keen appreciation of how important is
the efficient integration of their individual professional activities
with those of their colleagues of different disciplines, so that all
work together as an effective team. The director of the service
should be chosen with due regard for professional training and ex-
perience, a broad outlook and demonstrated exccutive and administras
tive ability. 4n adequate subordinate staff of personnel should
provide secretaries, draftsmen and technicians for the offices and
laboratories, and inspectors and foremen for the routine field work.
While it is obvious that thc employees in the latter categories will
be engaged in field work, it should be stressed that the professional
employees must rcalize as well as their principal duties and res-
ponsibilities can only be discharged in the field. Their full
mobility should be assured by adequate arrangements for travel and
field subsistence. It should go without saying that all personnel
of ﬂhgtever grade are employed on a wholéftime basis.

Ain important part of the malaria ‘xe rv1ce, is the education of
the laity in the facts relating to the nature and prevention of
malaria. In collaboration with the education department or depart-
ment of nublic instruction, simvle instruction should be provided
for children in the primary schools. Visual education.of both
children and adults is facilitated by the use of the 16 mm. movie,
partlcularly where illiteracy is high. Byusing a ‘hand cranked
projector with illumination from a2 storage battery, the films can be
taken into remote 51tuat10ns.,, The effectiveness of this instruction
is enhanced if the scenes have been vhotographed in the country in
which they are exhibited . ”,;1”“

The official organlzatlon to promote the extension of malaria
control should be supplymented by. the formulatlon of a national -
malaria society with membershlp open to any person with-an active
interest in the problems afforded by this. diseasg. The annual
meetings should afford a forum where rulevant subjects are presented
and gisuussed, and it shoula prov1de continuous suitable publicity
that will make the populace aware,-of". thu “burden af the discase, of

its preventable character and of thp publlc and prlvate measures by
which thcy'm ay be f‘cud from thls TOﬂd
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Responsibilities of the Malaria Organization. In attempting
to sketch a picture of the duties and responsibilities of the malaria
organization of a general health department, it should be borne in
mind that whils obliged to discuss different phases scriatum, prac-
tical considerations require most of these to be effscted concurrentlye.

All available data pertaining to malaria morbidity and mortals
ity in the country or state should be assembled, and if not already
analyzcd, examined as soon as practicable from the standpoint of
minor civil divisions. .rrangements should be effected whereby,
through executive direction, information coming through official
channels to other primary divisions, is premptly transmitted to the
malaria servize. This includes reports of morbidity and mortality,
positive laboratory examinations and meteorologiczl observations.
Thuse should be promptly posted fo the credit of the minor eivil
division in which they originate, and monthly and annual rates oome-
nuted as they accumulate,

As soon as possible, arrangements should be effected with the
education department, for one or more epidemiological field parties
to visit the primary schools of the country to examine samples of
the children encountered at school, in order, through a reconnaissance,
to delimit more accurately the distribution of malaria, and determine
its relative intensity in different parts of ifs extension. The mors
fquickly a reconnaissance can be executed, the grzater will be the
uniformity in the value of thc data gathered. Most satisfactory
results would be secured if these school visits could be completed
within threec or four months during or shortly after the malaria
scason, but scarcity of medical pcrsonnel and transportation usually
make this incapable of realization. If possible these field parties
should have an entomological assistant to make collections of
anophelines. ‘

The relative magnitude of the problum observed in different
comminities should afford the primary consideration in selecting
localities where orientation studies are to be conducted or control
work initiated. It is to be expected that eradication of the
infection from the salient foci of high endemicity, may -materially
re@mce the incidence of infection in wide circumjacent zones of
lesser endemicity. : =

Many factors must be considered and weighed in the selection .
of localities for the initilation of a control program, normal among
which may be mentioneds (a) an impression of the magnitude and type
of program likely required and of its probable cost, (b) the capacity
and experience of the available personnel to deal with a difficult
situation, (¢) the availability and source of the requisite funds,
(d) the interest of the local population as expressed in promised
material assistance, and (e) the existence of 2 local health depart-
ment or the probability of its early estoblishment. Even though
consideration of these points may indicate a probably adverse decision,
at least from a standpoint of immediate practicability, it is not
unknown for adverse recommendations to be disregarded by Hgher
authority from a variety of possible motives. '

If the malaria organization is a nuw creation, in a country
wherc malaria has been little studied, two or morc areas should be
selected as centers for a program of orientation studies covering - a
period of at least 3 years, before any active effort is made to
expand the control program. It is to be expected that the general
information available as well as the results of the reconnaissance
will reveal whether the country includcs more than one faunal region,
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In the latter event orientation studics by the program -reviously
described shculd be cariied on en cach region. The later phases of
the program of orientation studics, hot only train the versonnel in
the techniques of surveys, and the application of the particular con-
trol measures selected, but in the event a satisfactory effect on
malaria incidence is secured et a rcasonable cost, certainly not
matorially greater than that which may conservatively be credited to
the losses arising from the rampant prevalence of malaria, it is to
be hoped that through judicious publicity the beneficial results
will be brought to the attention of the general and local officials
and of the nublic throughout the region. Only by conclusively show-
_ ing that under local conditions malaria constitutes a practicably
praventable hazard, can a demand for the extension of control
measures be stimulated and devcloped.

As public interest arises, iv is tc be expected that requests
for the initiation of conirol programs in different communities will
rapidly increase, usually faster than competent personnel are trained,
or appropriating bodies allocate {unds. The points already men-
tioncd must be weighed in orde: to determine the precedence with which
these petitions will be coensidered. Certainly in those regions
where th:c endemicity is of long standing, the situations do not par-
take cof an emergency character. Not infeecquently however epidemics
of malaria in hitherto free areas or wacre the endemicity has been
low, cccur, and constitute emcrgencics. These considerations will
naturally influence thc measures utilized.

- It is inexcuszble to initiate control activities in any com-
munity without a prior survey to determine (a) the endemic level at
which malaria is prevailing, and thc extent of its localization,

“(b) the transmitting anophclines and their nroduction areas, (c) the

" ‘contrcl procedure or procedurcs b.st adapted to the local elimination,
from the standpocints of efficiency and economy, of the transmitting
anopheline mosquito. The techniques for the cxecution of these pro-
cedures have been discussad, and we only refer to points requiring

" consideration. on the formulation of the control program. Surveys
should invariably be performed during the transmission season, when

-~ malaria incidence is highest, and the anophelines arc most abundant.
On the occasion when the technical personnel of the malaria service
are detailed to a community for the purpose of prosecuting surveys,
supervising the installation of projects, their subsequent maintenance,
or checking the effectiveness of the results, they shcould operate as
temporary agents of the local hsalth department, regarding the local
health officer as their pro-tem chief.

It should be ascertained whether the personnel have the legal
right to enter upon private property tc make ths requisite insnections
or distribute larvicides, of the nccessary legal procedure to be
observed in traversing private proverty with drainage lines, and

whether the costs of construction can be assessed against the land
owner.

Formulation of a Control Program.  Excluding from present con-
zideration any problem presented by a sparse aand scattered rural
ponulation, we may limit discussion to arcas where there is definite
congregation of population. Whatever might be the conceivable cost
for the protection cf such a group, the required por capita outlay
will usually very inversely with the population density. Low per
capita cost usually would imply a respectable agg regation of population,
always an incentive to initiate work. Consideration may next be
given ta the source of the required funds. Will -the initial out-
lay be defrayed wholly from central government appropriations, or




WHO..IC/Mal../20
page 7.

will some proportion be contributed from local sources , either
public or private? To what extent will local sources indefinitely
contribute to a ¢o-tinuing program, including maintenance?  Local
support is indicative of local interest, and where two communitics
arc under alternative consideration, first attention will doubticss
be given to the one exhibiting a substantial and matorial interost.

In this circumstance preference should be given to a perman-
ent program as contrasted with one of a temporary character; to
the fullest adoption of measurecs of the highest possible degree of
permanency as compared with those which are frankly temporary in
their effect and necessarily repetitious.  While indefinite
endur-nce is the implication of permanency and none.of the measures
of this category are strictly soeeking permanent, yet their eflcctive-
ness nevertheless has an appreciable endurance. Mcasures.of this
character n:icessitate definite capital outlays, but the cost of
" subsequent maintenance is low and over a term of years will usuzlly
effect substantial economies. Furthermore they result in appreci-
able indirect benefits. It is expected thatduring the survey the
engineer will have made a thorough topographic study of the arees
the entomologist has indicated as productive of the incriminated
.anopheline, and had determined that the collection and partial or
" ‘complete evacuation of the water is either nossible at a2 reasonable

~ cost, or for some reason is impracticable. The ideal would be ton
‘evacuate all standlng surface water, and place excess ground watcr

in underground channels. If drainage is practicable he has also
determined the lines and levels required for the min drainage and
its laterals and cstimated the cost of construction in labor and
materials, The latter, included in particular tubes for subsoil
drains, inverts and slabs feor the lining of open ditches to prescrve
their grades and cross sections, and of the necessary culverts and
bridges and the »reservation of outlets. If the evacuation of water
is impracticable for any reason, some procedure for the handling of

or manipulat-on of water may be indicated, and plans for the re-
quisite installation preprred. If funds for the requisite work ars
immediately availahle, it is desirable to procced axpeditiously with
construction during the ensuing»dry,season, to have the systenm r.ady
for operation when the rains return. However inadequacy of immediate
- funds should not be & deterrent to the initiation of constructicn,
providing a comprechensive project has been prepared, a s work can be
extended from year to year as funds are recurringly available., , lemn-
while the entomologist should have selected an adequate number «f

‘_' stations for the regular catching of anophelines, and developed =

‘program for the routine distribution of larvicides to the sevoral
production areas until they are successively eliminated by the exten-
sion of the drainage program to each.

It should be borne in mind thatssch programs are often, from a
‘variety of reasons, not static. The reclamation of ground, and the
elimirnation .of the malaria hazard, frequently stimulate immigration
into communities, promoting thé ccnstruction of housing and the
creation of new suburbs, thus gradually increesing the radius-over
_which the control program must be extended. . In view of this circum~
stancey it is often desirable to lay out the drainage program with
the possibility in mind of a portion at least, being transferred at
some time in the future into a storm water sewage system. This will
probably involve' in many instances substitution of large tubing for
the inverts lining the open ditches, and the filling in of the di%h
. excavations, The inverts are then available for use in the expand-

ing system of open dltches about thu nerlphgry of the growing com-
munlty.3 :
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" Drainage ditches which continuously. carry a flow of watcr
should be lined to preserve gradient end cross section, and these
which traverse pcpulous sections should be, in the interest of roady
maintenance, similarly constructed. Those, particularly the latcrals
in" open country, which only intermittently carry water and are not
likely ta scour, may be sodded. However, laterals which tap aroas
of ground water seepage should preferably be laid with tile.

No program involving either the eliminction. or manipulction
of water should be installed without making adequate arrangement for
_subsequent inspection of the operation of the system and requisite
care anc maintenance.

This is necessary to ensure the prompt rcpair of storm damege,
‘the .removal of debris and other obstructions, an- the clearing of
vegetation so that the system continues to function unimpaired.

In cur opinion, sancticn to a community program exclusivoly

involving the use of lervicides should be given reluctantly, if at
Tall. In sgome instances residual collections of water may remain
after all practicable drainage. has been effected, so that in this
circumstance, the continued use of larvicides is unavoidable.

Thelr proper field is for temporary epnlication during the period
when drainage is under construction, so the scale of their employment
will continuously Cecrease. Their apnlication should be a res-
ponsibility of the entcmologist.

Various circumstances, but more- particularly undetected gaps
in distribution, seldom make it nossible to get 2 complete kill from
any application of larvicides, sc that some few insects commonly
escape. Their effect is of short duration, nec9331tut1ng freauant,
applications thrcughout the ssascn, and for an indeterminate period
in subsequent years, which makes extended and ropetitious employmznt
very expensive. In order to cbtain the maximum effectivenzss Uhecir
application must be clasely supervised and the efficiency closuly
checked. Furthermore, various circumstances, often unforeseen and
unavoidable, may oceasion interruptions in their applications cf
shorter -or longer duratiocn. Wlatever benefits had previously
accrued during the period of their efficient application are sosi
losts  In other words, as a result the expenditures for their in-
definite application will not have made any permanent contribution ta
the relief of the community. On the othor hand sheuld similar
circumstances cause an interruption in the maintenance of the drain-
age system, this may continue to function with appreciable efficicncy
for an extended period, and is hardly likely to beccme a total loss
before its conservaticn is resumed.

Various consider.ti~~  ,ill govern the selezbion and apnlica-
tion of larvicides. - Of primary . “7»~+.. i1] ™% the availability
of larvicidal substances and equipment for their distribution, an'l of
their cost delivéred to the locality whenitheir nee is requifed. Secondy
will be the cevendability anc intelligence of the. labor avallaol fur
their distribution. The efficient application of Paris gree
necessitates labor of 2 high degree of integrity, and, if power
equipment is tc be used, of sufficient intelligence to use the cquip-
ment effectively. - The application of petroleum cils is better
adapted to less efficient types of laber, particularly thosc requiring
eloser supervision. - In any case the efflclcnty of the distributors
sheuld be continucusly checked by rne or mere inspectors under the
general supervision of the entom0¢ow15t.‘ The larvicidal program
must be based on a thorough knowledgc of the entire extension cf =1l
braeding arcas in permanent and temporary’ water, with which all tas
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distributors must be familizr. = These should be examined by the
inspector during intcrvals between the application of larvicides,
to check both the effectiveness of the previous application, as
well as to secure any especial data to be communicated to the dis-
tributors for their guldance at their next rounds =

In most rural areas the population is relatlvely sparse, and
the lesser density would usually make prchibitive, from the stand-

. point of per capita outlay, the measures of water elimination so
useful in urban or suburban settings. Neverthelsss where reclama-
tion of land for agricultural use is the prime motivation, many
opnortunities for minor extensions of drainage for apgpheline con-
trol may be discovercd, an< thése living adjacent can often be
persuaded to effect their installation privately.. = If the prevail-
ing types of houses are of reasonably tight construction, the
correction of structural defects and the installation of screens to
windows and doors will make tham nroof against the-admission of
mosquitoes. While local domsstic conditions and abuse by the

" occupants will cause wide variations in the duration of their
'effectlveneso in different localities,,yet in general an 1nstallat10n
will be effective for several seasons end with care may lagt-for
many years. Henco where applicable, mosqulto proofing affords a
high degree o¢f permanency. It is a measure ‘readily promoted by the

- personnel of a local health department, who can supervise.its proper

"installation, while most. h(uschold rs can be persuaded tc bear the
larger part or all of the cost. ' However in the tropics, where
inclement temperatures do not make the construction of tight houses
essential, the opportunities: for mosquito preofing are much res-
tricted. An unfortunate prcgudlce prevalls in some parts of the
.troplcs against mosqulto proofing, so that many - -houses to which it
is adapted, afford no protection to their occupants from mosquitoes.

'The usual objection urged in the support of this mrejudice is the
curtailment of natural ventilation; which shculd be vigorously com-
bated as it ‘has né really valldstatus, and ‘the ready avallablllty
of electric fans ‘provide an effective compensatlon.

When - mosqulto prooflng is 1mpractlcable, ‘the widest possible
private use of bed nets en” imagocidal sprays -inthe intorior of
dwelllngs ‘shculd be enc uraged. : ’

Rural malaria control in the troplcs presents two asoects.
One is that experienced by the labor forces of large corporations
exploiting some natural resource, the other that of the indigenous
land owner or tenant. The former Grganlzatlons usually command con-
siderable capital, and from bitter experience have or will learn
that the contrcl of malaria and other endemic parasitic diseases,. is
essential to the economical exccution’ of their projects. Numerous
organizations of this character have maintained for extended periods,
excellent medical organizations for the care of employees and their
familiezs, which are also concerned with the sanitation of the camps
an¢ villages« The better health or the company labor is usually
noted by the community &t large, and apart from: reducing labor turn-
over, stimulates in the others a desire for local emulation. ..The
situation presented by malariasas it involves tho indigencus land-
owner or tenant iswually in marked contrast. Income is low and
reserve or working capital is small or lacking, and the revenues of
local governmental bodies are slender. Such communities cannot
Provide adequate reserves for the control of malaria by the heretofore
conventional methods. ispecial interest therefore attaches to the
possibility that in such areas malaria may be controlled at costs
previously unattainable, through the dr miciliary use of imagocides
This is a practice that in some areas had alrecady made aﬂpreclalﬁe
headway among those householdoers most influenced by retail merchandis-
ing methods, but the value of which had not until recently been
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apprL01ated by health departments, Pyrcthrum sprays applicd weekly
on a public and systematic community basis in situations attractive
tc resting mosquitoes, have given surprising rcsults, and the pos-i-
bilities that the intervals between applications mey be grecatly ex-
tended through the substitution of DDT are being explored. The
possibilities from their employment are vary attractive, as the per
capita costs per season are very low, bringing it within the reach

of a vast number of poorer communities. If the residual effects of
DDT are found to be sufficiently protracted so that its rcpetition
perhaps not more than twice during a season will suffice, much of the
force of an objection due to repetitQusness will be lost, although it
anpears fairly obvicus that onoe initiatcd the practice must likely
become a permanent part of community routinec. However thc same is
truec of all other procedures, as malaria cannot be permanently
banished by the waving of any wand.

~hile scarcity of medical practitioners and pharmacies may
necessitate self medication, anZ oblige a health department to pro-
vide faeilities for the gratuitcus or cheap distribution of plasmodi-
cidal drugs, it is useless to believe that such a program, althcugh
admitted that it may in soms degrce reduce malaria mortality, it
will make any material concribution to the solution of the prevail-.
ing malaria problem. Such a program cannot be regarded as an
acceptable substitute for sanitation.

Naturalistic methods of contrel will élways have a highly local
character, due to faunistic variations. Their pcssibilities will re-
vqulrw cereful local study

Careful accountlnb of uvanolturcs for all asoects of a pro-
gram should be required. This requir.s careful gatherlng of cost
~data, which will subsequently be of inestimable value in estimating
the approximate cost of subsequent projects an: the preparation of
budgets. This applies with equal force to construction, maintenance,
and the application of larvicides and imagocides.

Ind finally, we may reiterate that the effoct secured shculd
be eonstantly checked,  Insofar as checking relates to anopheline
densities, this of necessity must vary dircetly in elaboration with
the extent to which larvicidal and imagocidol measures constitutes the
program. .nnual surveys of the malaria incidence should be continued
until it anpears that local transm1531on has either been drastically
suppressed, or endemicity is stabilized at a new low level. While
elimination of transmission shculd always be the goal sought, various
circumstances, perhaps more commonly the presence of uncradicable
recsidual water ma, prevent the attainment of perfection, it is desir-
able to continue the surveys annually, althcugh perhaps on a restricted
scale, as long as available personnel permits, ;. When the nrcegram has
expanded tc the peoint where the perscnnel must be kept in the cxvand-
ing margin, further check on the older centrclled areas may be main-
tained through morbidity reporting.

The malaria organization should use its influence, unofficially
if possible, officially if necessary, with other organizations, public
or private, whose activities may result in the creation of mew malaria
hazards, unless such possibilities are duly c/nsidered and avoided.

Regarding the malarla problem as most- commonly chrenic, not
acute, as usually constltutlng an endemic, not an epidemic, it is our
conviction that we will more econcmically utilize cur avajlable
resources, more quickly atiain cur goal, and more firmly hold our
position by the maximum utilization, other things being equal, of
the practices with the highest degres of permanency. e should
"build cut" mzlaria.



