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From experknce gathered f o r  over a decade &ring malaria control 
and eradication campaign in the country, it is generally agreed Vhat 
opers?tioml fa i lu re  contributes lar&eIg towards continuation of trans- 
mlsslon, though under certain circumstances el.rtomologica1 factors  mag 
also be responsxble f o r  persistent tr2nsmisslon, 

I. Some of the major operatiom1 factms which may mil i ta te  
against prompt interception of transmission are  grouped as fol.l.ons r 

(1) .Terrain, topography and commun~cat~on diff icul t ies .  
(2) Emergency cond~tions . 
(3) Iack of suitable tramnng of spray crew a s  well as 

the supervisory staff. 
(I) Def &c%%ve ldgis t ics  . 
i 5 )  Failure t o  maintain the correct time schedule. 
6) Inadequate supervision. 
7) Aggregation of labour and moving population. 

(8) Resistance from the people. 



Terram, topograph~r and communication &ff l cu l t l e s  

A s  t o  thc terrain,  topo~rcpky arid coommun~cation clifficulties etc. 
i-t should bt borr.; In  m~nS th?t  inadequate or de f~c tzve  planning anc! 
f a i lu re  t o  pro-ride adequate s ta f f  are  prmariLy responsible f o r  
incomplete coverage clurxng spray operatlcn. Normally every country i s  
a"Je t o  cir21* up c s t h ~ a t e s  f o r  the normal output per pump per day m a 
short prjrloz. In  the plairis areas and where population l ive  in compact 
are. the octput i n  India per pump per day is i n  the reglon of f o r t y  
t o  f i f t y  houses or a'oout ~ i g h t y  t o  one-hun~red houses fo r  a f ive-man 
team norking n t h  two pumps, With H.C. sprayer the output i s  s o m e ~ ~ t  
lower. However, i n  hill sectors or m fores t  areas as w e l l  as  during 
h e 2 v  monsoon when movement i s  slow, obviously the output w i l l  be 
considerably reduced. O f  necessity, therof ore, suitable prons ion  of 
s ta f f  sho~3.d be w d e  i n  respect of a l l  such areas a f t e r  taking in to  
consideration the expected output of work. It would a lso  be necessary 
t o  look into the accommo2atlon facLl l t ies  f o r  the  team for nzght halts,  
or e l se  there will always be the tendency of the s ta f f  t o  return t o  
base even without campletin& the assigmd task. Although 1% i s  t rue  
everywhere it is much more important k n w s t l o m l i y  d i f f icu l t  areas. 
Also the f e a r  oT w i l d  anunals An fopest areas, nay goad the crew t o  
return early a d o r e  ni,ght f a l l .  Incomplete covcrage i s  the inevitable 
result .  As snch cm.unxczkion f nctors otc. should not be contributory 
factors  f o r  operational f a i l u r e  provlded necessnry provlsion Fs made 
f o r  such areas, 

E4nergency conditions 

Hornilly durmt: emergency conchtion; l ike  floods etc.  the spr.?jr 
schedule is disrupted. E L f e d i a t c  provlsion i s  not made f o r  appl ic2t~on 
cf spray soon a f t e r  the flood recedes 5rznsmisslon a n n o t  be intercepted. 
Ir? mQr parts  of t h l s  c o y n t ~ j  thm&ar& ara5 which arc ar'fectea by 
periothc floo-ls arxl t h ~ r e f  orc, sultabfe provi&on has Sccn mado t o  mect 
such emergency, A l l  areas affected by floock are sprayec: again 
(irrespective of the herght--d t h e  w z t c ~ )  even tho* the houses may 
have been spr2yzd only recentpi. In cther :mrds thc flooc' affectcd 
areas aye sprayec' a l l  over again. Suitable provi.sion should, themfore, 
be made I n  the plan of operation t o  nGet such contingencies, 

Lack of trainvlg 

It 1s t$e general experience tha t  unless-the spray crew are f u l u  
conversant wSth the spray technique, proper fnrmulatlons and the 
necessity of spray operation i n  e v e q  sprayable surfzct., t he  pcr fomnce 
1s generally sbb-standard. Thercr' ore,  suff icient  s t ress  should be 



gxven for adequate tcaining and programme a t  the tlme of c a l e d a r  
o_" actxvxties are prepared, Normally a period of one week shod6 
be suff iclerrt for such %raining. The Ealaria inspectors waul? also 
requu-e ~ri torsive training Tor one wcck prror t o  the actual spray 
3peratxon. 

1% rs not enough to p r o m e  adequate quantities a€ insecticides, 
material and equipnerrt, but w h t  1s more lmportant is t o  ensure tha t  
these axe delivered t o  the periphery :re11 ahead of tine. Quite often 
break down of supply of lnsocticlde o r  eq-diptncnt perticularly during 
heavy monsoon may mil i tate  against compl-cte coverage. Therefore, 
a l l  sspects of l o g i s t ~ c s  mncluc!mg maintenance of vehicles etc. 
should bt  ensured prior t o  tho cmlencomcnt of spray operatx0.n~. 

Failure t o  w i n t a m  time schedule of sprzy operation 

Even though 211requirements have been m e t  ?nth and s p a y  operation 
has a tk ined  the  desired stamlard both i n  quantity and quality, 
transmission may s t i l l  continue if the proper timc s c h e m e  is -not  
mainteined, In i t ia t ion  or  contmuation of spray operatLon bwrmd 
t h e  peak transmission period could not possibly serve the purpose 
as the people remain unprotected d w i w  the  main transmission season, 

It is, therefore, highly essential tlpt the transmxssion period 
f o r  each area should be worked out i n  detziL a d  spray tune 'schedule 
be so strategical ly adjustcd that a l l s t ructur ts  receive the nmber 
of rounds of spray required prior t o  the peak transmission season. 
Under the Inc!zan programme, the progt-amne IS so acljusted t h i t  the f *st 
round i s  usually completed bcf'ore the begmlng  of the tranm,ission 
season, ard tho secord rourd &fore the peak-transmjssion so that a 
t o t a l  of 200 mgm DDT per sq, f t .  has been appliecl before t h i s  perxod. 

Where transmission i s  prolonged the necessity of an additional 
round of spray wi l l  have t o  be considered. Sub €hiS^-will Ilepr~d on 
the sprayable surface the temperature and humidity fac tors  and the 
duration of the biological ef fec t lv~ness  of insect ic id~.  applied unkr 
such conclitlons , 

Inadequate supervision 

It 1s neecless to  mention t h a t  i n  a progranne of t h l s  nature the 
most hpor tan t  factor  i s  supervision a t  313. tunes an5 a t  a l l  levels, 
Inadeqwze or ?ofactive supervisxon 13 the smngle post ullportant fac7;or 
f o r  continued maLaria transmission an area where spray operation 
has bcca 3-n tpogross f o r  several p a r s .  Further, it m a y  also be 



stressed that unless supcrvlslon 1s  both consccut?..ve znd concurrent 
tht> performance cannot rcach the c'esired star?&rc'. It IS the 
ur ~ v e r s a l  expsrlence tha t  &urirg concurrent surzrvlslion the squn's 
put up  he b e ~ t  ohoxr possible, as i s  natural, Therefore, concurrcrii 
supervision by litself C O U ~ ~  ra re ly  ensure thc clesrrcc' caverage an2 
q m l r t : ~  of Sprsy operation. Further, rt 1s the  gcnoral e q e r l e n c t  
that the sta:&rd of spray coverage LT are35 ~rhlch PTC generally 
approachable on font  are  bcnerally f z r  L.cferr the standarc' obser-~eed 
m road srde vrllakes or those e a s r w  a ~ c t ~ s s ~ b l e .  These therefore, 
~mphasizo tile n e d  of consecutive superns lcn  more thar? concurrent 
p2rtlcfiLarl:- ul zrdas which are not approachable by motor transport. 
TJnder the  Inci~an ,programme, therefore, the  maln emphasis h s  been 
given to  consecutive supxvlslcn thaugh conc~zrenb supcrvlsion is 
necessary t o  ensurc th2t  tho pcrsonncl are f;iLly conversant with the 
proper nctkod of spray, f o m l ~ t i o n s  snc' r a t e  ct whlch spray should 
progess.  

It is a lso  essential tha t  supervision be ensured from the highest, 
lev51 through all echelons, 

Aggregatxon of labour ancl movlng population 

In construc.tion, enGlncuring a d  povrcs projects labour i s  drawn 
from mrxous parts of t'ce country and rt rs l ike ly  %hat, some of them 
may a l r e a c ~  be ~nfec ted ,  Further In msny areas lack of bmtable 
buildrng materials use2 f o r  huts ~ ~ q i '  s h a n t ~ c s  make spray opcratron 
c l l f f  i c u l t  . 

T31 the nbsence of adequate covcra gc t r a  asmls sion can ccntrnue 
~ m b a i t e d .  SuiltaSle provlslon chculcl, therefore, exrst  t o  establish 
s t z t i c  squac's m such areas not only t o  spr,r-y sach huts ctc. a t  
p r l o d i c  mtcrvalr- but also ins t i tu t e  spray operotion a s  soon 315 tine 
new structures are  burlt .  Thes:: steps a s  well  as chemotherapeutic 
meaeums often meet the deslrcc' resul t s .  

Resistance f ron the people 

Resistance t o  accept spray operations Ln mcny arcas has posed 
a serlo-s c h a l l e x c  t o  the success of thc  programme. Th,: factors  
responsrblc a r e  mental atCltude of the people In arcas ~ h c r c  ~ n c l d e n s ~  
of malLarla has tone Cotm very cons~derabw. I n  such areas p2ople arc  
generally reluctant t o  be cl is turbd by spray squals, Other factors  
responsi>lc nre bed b ~ s  n u l s a n c ~ $ e l ~ i o u s  belicf etc.  Rcldec? t o  
this ths  problem bccomcs more formiclablc vrhcn people resort  t o  frnquent 
mu?,  plaster^^ par t r cuhr ly  imme2ratol;r a f t e r  spray operation. Necd 
of heal th eclucatlon an? w s s  ccntact cmld not be over-empbsrsea 
under such c~rcumstances p r t l c u l a r l j  r n  arcas vhcre bed bug wlsanco 
1s acute. Occas~onally ~ u c ' ~ c r o u s  usc of a mixture of DDT an6 Dlazirlon 
my b17) 12 areas whcr~ rcfusal r a t n  $9 ?xtrem~ly high. 



11. Entomological factors I 

The more common factors mvolved fo r  persistence of malarla 
transmissim are :- 

(a) Development of' resistance in vectors %a lphs 
insecticides m me,  Hcwever, it should be borne in mind tha t - th i s  
need not necessarily be responsible fcr persistent transmission, 
I n  t h i s  connectian ~t may be mentioned tha t  a f ocw had been 
located in India in 1959 where the loca l  vector, A.culici%cies, 
had developed high degree of resistmce. But continuation of 
spray operation up t o  1961 had not interfered with the p r o m  
so far, On the other hand, i n  a few other f o c i  in other parts  
of the country the phenomenon of resistance had been attributed 
fo r  the  ccsltvluation of transnrlssion, In such areas switching 
over af insecticides from DDT to  BHC had considerably eased the 
prcgramne . If such foci  are m a l l  judicious chemotherapeutic 
measures and use of sporontocidaldrugs should help considerably. 

It should, howover, be born  i n  mbd that befox% one 
at t r ibutes continued translnissim t o  phenmnon of resistance in 
any pwticular  axea, repeated trials would be necessary before 
one should give credence t o  such factors. 

(b) Secondary vectors t 

There have been some controversy regarding the use of this 
expression. However, it is essential t o  know i n  a l l  areas the 
role played by different  vectors and the time of transmission. 
It should also be determined as t o  the part played by each d m  
the main trans& slcn season and the subsidiary ones. Unless 
the b ionmcs  of the vectors are different and vectors have 
dwelopd resistance, judiuious t imbg of spray operation should 
meet the problem, 

(c) Feeding and resting habits: 

Where the vector 1s both exophilic and exophagic h k e  
A,nuneztovari in Venezuela insecticide s p n y  would be of l i t t l e  
help. Special measures wourld have t o  be adopted under such 
circumstances . 

In India, A.leucosphps plays secondary role in certaln 
p&s of the country. Although the vector is exophilic, it 
is usually endophagy and theref are, thls should not pose any 
serious challenge. Hawever, a special  WHO team has been 
established in *is sector  f o r  detailed umestigations. 


