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EXPERT COMMITTEE ON MALARIA

The Secretary of the Expert Committee on Malaria has the honour
to circulate herewith an extract of an unpublished report by
Dr. D.K. VISWANATHAN (Wenber of the Expert Committee on Malaria of
the WHO.IC) and T. RAMACHANSDRA RAO, on

CONTROL OF RURAL MALARIA

y
v IN KANARA AND DHARVAR DISTRICTS, BOMBAY PROVINCE
WITH DDT INDOOR RESIDUAL SPRAYS

(1)

FIRST YEAR'S RESULTS

The activities and results recorded in this paper mark the end
of one phase and the beginning of another in the evolution of the
Bombay Provincial Malaria Organisation. It is also a record of
the largest rural m~rlaria control project undertaken in India
harnessing the war-time discovery and the war-time use of DDT on
a mass scale. These activities are looked upon as of a pioneer
nature with fruitful facilities for extension or similar lines, all
over the province on the completion of malaria surveys now in
progress in representative arcas and indeed for s1m11ar cdoption
in the rest of the country as well.

In the first five year period since the. creation of the Malarda
Organisation in 1942 investigations and experimental control
measures revealed that anti-larval work in fluviatilis transmitted
malarious localitics was only possible where there was much  -conoen-
tration of human population, that paddy fields which were previous-
1y reckonsd as unimportant breeding grounds will have to be
included in a programme of anti-larval control (Ramachandra Raojy
1945) and that for smaller communities such a programme was not
cconomical, It was also establishud that cleanweeding of hill=
streams. and channels, the most favoured breeding grounds for
fluviatilis, was not adequate for complete mnloria control on
account of the paddy ficlds also breeding fluviatilis and besides
repcated cleanweeding over a number of years s tonded to scour the
bed and sides of channels during the monsoon on account of the
removal of vegetation. In certain arsas a judicious combination
of anti-larval measures combined with spraying with pyrethrum twice
a week in the peripheral inhabited areas gave fairly satisfactory
results at a cost of Re.l/- per capita per annum. In smaller
communities spraying with pyrethrum had to be carried out on a
spaced programmc of two consecutive deys of spraying separated by
one and two sprayless days alternately every week. This method
also costs about Re. 1/- per head per annum. This rational spacing
of spray killing was necessitated by the outdoor resting habits
of the vector species.

The advent of DDT and the pilot oxporimonts carried out in 1945
. rendered malcria control in rural areas much more economically
feasible with the result that the conclusions derived from the
activities of the first five-year veriod were no longer operative.

(l) This prpor will appear in full in the Indian Journal of
Mala rlolohz
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While in the first five year phasc oualy experimental control

schemes werce’ uadertiken.in o fow scleucted centres, the prosent
scheme operates in 2 ‘out of the 20 districts of the Province and
benefits roughly ten per zon* of the totnl provincial population.
The effects both by way of reducced mclnrial prevalence ond
appreciation by the puhllc os WLL*HNS byhxhq'stwte arc of far-
re~ching value in the r&p;d ex ansion of similar schemecs thwaughout
the Province., The Government of B2mbey has sanctioned five malaria
.squads which arc now engeged in carrying out surveys in the
districts of Bijapur, ShoTUpar, Ahinade, bad, Kaira end Naslk. A
" survey has eslready bein complotoed in Thrirna District snd o district-
wide comprchens;ve schome of malaria conurol is nom—ﬁng*glng the
attention of the Bovernmeni of Bombays When the survey i &1l @
the districts mentioned eabove is complceted and schomes are submitted
~nd sanctioned 'y GOVurnmcnu,,S out .of the 20 districts of the
Province will .have thc.bcnef&‘-cx a aomp} ston programmv.of rural
melaris controi. It is gratifving o rgcord that.tho programme

of activities of the Mnlaria Organisction of this Province has been
cited as 2 model for other Prov1noca to T.Qllow,
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zarog sds rmopholss' dens1t1 s thore is a reductionof sbout- 0
per cont in fiuviatilis in Keénara District apd of 70 10 80 'per '
cent .of C’llleauluS in Doarwar: Dﬁut“ch, Both - thase reductions
ﬂffvctlvb;y Koov Gowa ‘thi density of the vector spocivs in cach

‘are& below the assumed critical throeshold of transmission of 4
Per 10 merhours in tht case of flu@ngylléw‘and~§ per menhours in
the case of culic¢ifzsics. In assessing thc utility of the scheme
from 2nopicles Jena1+1es recordad indoor resting places the points

to be borné in mind ar )

c,

(2) Dces ths indoor density -inspre yod dwellings Trepresont the
true. proportions whica cscape dustruc ugon "ﬁ ' ‘ i

(D) If the cnswer is in thd nog«:tive i it oorrect to use the
' 1ndoo* dcﬁslty flguros for 0uoh “hssmcnt? ‘ :
Recent work of Kennody ?1947 and Mulrnuad‘mhonson (;947)

hze-shown that spraying with DDT may h vo & ropelleant effect on

anovhelines in thzat the ;nlelduaT mosqavtoes ‘whi:ch ‘crtor houses for
the purpose of fceding and'-get 2 mom.qt ry contact with the sprayed
surfece have a- tondengy to fly awny - qnlckly and that -the: dosa ...
received is not adequate %o ‘destroy them. It is “thefdfore possible
that specimens of +ho -victor specivs might take the beeline to the
host of predilcction at night; complete feoding and move outdoors
1mmbd1atvly thereafter.  If thoy come i contact w1ta the sprayed
surface prior ‘to fo cding thvy may - 1mmud¢atelv move out” Wlﬁhoui
cither gettan infscted or trPnsmﬁttlng dnfections If’*huy coOHme in
contrct afior completion- of’ fp,dlng they ¢1ill o cscape destruction

Bt they would havc cither got lnIgCtbd or transmittcd the infection.

If such is proved to be the goneral ” Ynorloncc aynllcuhlon of

“PDT ‘s en indoor residual 3prej nlll heve o precticdal effect

‘wheb-ever and low duns1t1ﬁs of an@phullnbs recorded” 4"rom ‘indoor
resting places sre no clues whatover to thﬂ‘quf wm ot malarla
trensmission. On the other hond; on theorctical érounds evon if

.a large numbsr of insedts s cnught ftgr DD Spr J lt ‘pay- only

"be & refloction of ‘henuy brecding & ey stiil ‘be

consistent with effoetivé Tighet: ’jrunsm1SS=on 56 ‘long

"as their longevity’ ig™ oo ddced w"| ; irrad pecsdegsiy: for

theé" developmen+ of the: puraS¢tes in thé'1a5cr<so; A trus a»sesSment
therefore will 'have 4o include both -%the basic field 'studies [sée, c.g.’
Muirhead Thomcon)“a well as enldumlolowﬁc data Wh"ohwmeasures

the incidence of melaria in 2 community. Judged From-the latter
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standard the reduction in the transmission of malaria in the

scheme area under report is undoubted and one mey thercforec
indirectly conclude th~t with respect to the vector species in this
area viz., fluviatilis and culicifacies DDT is effective as an
indoor residual spreay in the dosage in which it is now applied.
Repeated night collections in the scheme area have failed to

detect fluviatilis in Kanara District. But this work has to bec
carried out on a more extended basis both in Kanara ﬂnd in Dharwar
Digtricts.

€0 00000000

The -frequency of spray once in two months in the case of fluviatilis
ond once in six woeks in the case of culicifacics was cvolved as

~ result of pilot experiments and judging from present data this
frequency sc.ms to be adequate for the dosage now practiced. The
dosage also was determined from the pilot experiments and while

any lessening of the dosage has been found to bring about the

early reappearance of the vector spocies increasecd dosage is not
2lso considered necessary in view of the various factois prevailing
in rural areas under the housing conditions described prcviously

and it will not be possible to expect any prolongation of the peniod
of residual toxicity beyond two months. While in order to ensure
economy of material used a working speed for labour has been
determined and enforced for the reasons already stated by Wiswanathan.
and Parikh (loc. cit. ) it is not considered strictly necessary

to enfores a very uniform spread of the spreying mixture.

Verious formuletions of DDT have been tried such as VDT
suspension powder containing 50 per cent DDT and emu151on containing
20 per cent DDT concentrate (Torch Brand) diluted with water to o
final concentration of on® per-cent of DDT. Best results _
continue to be achieved by the usc of & 5per cent emulsion of DDT
made out of a DDT concenirate in Medium Kerosine Extract and
applied in a dosage of 60 milligrams per square foot. Amidst the
dark clouds of malarial hyperendemy in the scheme area there was
the silver ray that one half the area had its season in one half of
the year and the. other in the other half, thus .making it possible
to employ trained staff all the year round. But this ct.rcumstance
is not liksly to be availzable clsewhere and the seasonal employment
of trained labour will be inevitable. But there is no Qmuestion
~bout the need to keep the trained higher personnel in service all
the year round. Indecd one visualises with the advent of DDT the
possibility of calling the Squads public health squads and not
merely molaria squads. So that provision mey be found for thelr
suitable employment all the yea 2y round.

The working cost of 6 annas per head per annum of the scheme is
the lowest on record for rural malnria control in an area where
the maloaria season extends for ~t least 6 months in the ye=ar,
especially at the prescent high lev:als of price of m-terials and
weges for labour: - Thereis no more ground for the tilt of the
. administrator "If malaria is preventable, why nd prevented?',
since not only is it feaSible for the state to provide the funds
but for public health dopartments to demonstrate tangible results
in vast rural areas. Indeed, expression may be -given to what is
not more than an impression at present, that DDT indoor residual
spray will not only control mal~ria but possibly 2ls~ minimise
fly-bornc diseases and the incidence of human plague. While the
insufflation of rat-burrows with DDT mey effectively control an
epizootic of plesgue and conscquently plague amongst humans as well
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without affecting the rat-populntion, DDT indoor residual spray
will not hdp in the prevention of the epizootic but.mey prevent
human plague. In fact, the occurmnce of rat-falls in not a few
villages in the present scheme ares without any casce of human
plazue tends to offer a pointed evidence towards such a hypothesis.
The experience, however, will have to be watched over a scries of
years. If this is confirmed two diseases can be effectively
controlled by o single measure provided the seasons coincide.

It is often suggested that the ~dvent of DDT has rendered
species sonitation obsolete and obviated the necd for detailed
entomological surveys and investigations. This is indeed 2 mis-
conception. The frequency of spraying is dependent on the species.
Its d:ily output, its resting habits and its vulnerability to DDT
21l pley a significant part in the determination of freguency
dosage and quantities consum.d which ~ffect costs. The totel
omission of cattle-sheds from spreying as well as its restriction
to not more than 10 feet hdght in Kanara is an instonce of the
epplication of the principle of specics sanitation bhsed on the
haobits of the local ve ctor fluviatilis.

Finally it has to be recordad that during more than a year's _
continuous spraying no avil effects have been observed either among
men and domestic animals or among the labour ecmployed.

SUMMARY

The first year's results of a large rurel melaria control
project in Kancra and Dha¥WAr Districts of the Bombay Province,
India, with DDT indoor residual sprays, together with the details
of the area 2nd topography, population involved, epidemiological
features, type of organisation, methods and cost: are. descrlbed.

Anopheles fluviatilis and A. culicifrcies are the vectors and
the seasons of transmission are July to November in one section
and December to June in another.

Nerrly a population of a million living in an area of 8,486
square miles derived the benefits of the scheme at an average cost
of 6 annas per capita per 2nnum.

The staff wes divided into five units e~ch in charge of a trained
meadical officer.

The formulation of DDT used wns the DDT - Medium Kerosine
Extract-Soap formulz devised by the Melaria Institute of India.
The stock emulsion containing 25 por cent DDT was diluted in the
field to give a fin21 5 per cent mizture. The dosage ~dopted was
approximately 56 milligrﬁms per square foot, and the spraying
frequency was once in two months during the tronsmission season,.
Depending upon the bionomics of the vector species, nll human,
mixed end ocnimel dwellings in Dherwar District and only human
dwellings in Kanara were sprayed,

An averege reduction of 90 pcr cent of 4, fluviatilis in the
sprayed structures 'in Kanara and of 70 to 80 per cent of
A, culicifacies in Dh~rwar was noticed.
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The cumulative spleen rates in the sprayed and unsprayed
villages in Kanara were 14.4 and 72.2 per cent respcctively; in
Dharwar they were 19.6 =nd 28.3 respectively. The parasite rates

were 3.8 2nd 14.6 rcspectively in Kanara and 4.4 and 7.5 respect-
ively in Dharwar,

Infant parasites were 0.8 per cent in the sprayed villages
and 13.3 per cent in the unsprryed ones in Kanara and were 0.0
per cent and 2.1 per cent respectively in Dharwar.

The relations with the public in the implementeation »f the
scheme are discussed,
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