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I. INTRODUCTION 

T b  Wlar ia  Eraclicatlon Pro~famme af East Pakistan, amohg so many 
respectable rclatlves,  has t o  be consic'ered as a newly born chil?,, h a v i ~  
ocly reccntly entered its scccnc' year of clxration. However, the 
experience gamnec: uy t o  the present IS, a l t h ~ u c h  mcclcst, very precious. 
Much l o w e r  tune woul6 be requlrec" t o  L s t  all the p-oblems cncountered, 
or t o  be encountered I n  our a c t l v ~ t l e s ,  am1 s t i l l  longor t o  prescribe 
the adequate therapy f o r  t h e l r  rac'ical trcatnent. It must consequently 
be noted tha t  m aur programme the problem has been tha t  of a c h l e v i ~ ,  
and not yet, of maintaming t o t a l  coverare. 

It nll probably be useful t c  give here some &enera1 background n-tlons 
on the environmental conditions uncicr which our programme 1s proceecl i~ .  

Broadly speaking the  country csn 5e divided epic?emlclrglcally in to  
two areas; one where ef f ic ient  vcctors exls t ,  where their density i s .  
suff icient ly high, ancl where consequently the yevalence of milaria i s  
scvere. This applies to  the north-western Cistricks; i n  particular 
Dinajpur, t c  a narrow be l t  i n  the north of Emensingh d i s t r i c t  along the 
,issamese foothi l ls ,  and to thc  south-east, where the Chittagong H i l l  
Tracts ant1 the southern part c.f chit tag on^ c ' istrict  a re  mostly affected. 



Thc second area mncludes a l l  the lowlying terr i tory,  which 1s subjected 
to  mcrc c r  l e s s  severe annual flccrds, whcrc nc hikhly ef f ic lcnt  vtctor 
species 1s founc', ard wbre  the density of the  vector present is  
very low. Thc endemicity here i s  a t  a very low lovcl, 

T%-eri LS practically no 1ntermsc:rate area between these two. The 
coastal  b e l t  alorz~ the Bay of Bcngal, where A ,  sunclalcus e x b t s ,  has 
been v i r tua l ly  f r e e  f rcm malaria c'urint the Fast few years. In the 
f ev f ocx locxlized along the West Bengal bortlers, again malaria prevalence 
reaches hyperenc'emic levels. 

2.  Physlcal Environment 

The spray- operations conducted u,: t o  the present have covcjrecl 
o d y  a limited t e r r i t c r y  s i tuated sn t he  mgercndemic area: our 
experience IS, i t  must be repeat€$, l m i t e d  t o  t h i s  area. It is 
howcver expctod  tha t  the 2roblems t h a t  we sha l l  encounter <wring t h e  
cornmn8 years hnll be, f o r  the most g c r t ,  t he  same o r  s m l l a r  t o  those 
whlch we h v e  faced 6 L u r m ~  our 1961 s p a y m b  campaign. 

The hcuses ~n North Bengal a re  usual3y cacha houses, bu i l t  of s p l i t  
bamb30, covered sometimes t o  a varlzble extent wlth a t h l n  h y e r  of mu?. 
Thc p3por t ion  of t rue  mud c'welllngs, whlch i s  very low i n  the north, 
increases somewhat m the southern p r t  , Fakka houses przct ical ly exist  
cn l y  l n  towns or m the prxncipal villa.gas. The roofs of rura l  hab~ta t ions  
are of grass, wtth the c x c e ~ t t r  n of a few Frosjerous homes, where the 
roof i s  of corrugatecl Iron: the pkka hcuses have corrugated lron or 
cement roofs . 

The v l l l a ~ c ,  as ccncelv66 i n  other p r t s  of the mrlc:, cloes not 
ex is t  I n  %s t  Pakistan. 1Jh3t i s  crnslc'erec1 as Ifthe village" 1s m 
effect the rcvenae unlt, whlch i s  t h c  ffmoja~~.  Usually t h l s  unit 
consists of a vcrlable number of grcups of houses extended In  a row on 
stretches of el,vated land, or s i t m t c d  In  thc flnt ancl not h a m &  any 
concentr~cal  pettern. These &reups of houses balongln& t o  the same 
tfvrllagcn are often s i tuated a t  a ccnslc'era'de t'istance from each other. 
The merket, wh~ch is elsewhere the foca l  ~ i i t  of the village, i s  usually 
situated here a t  i ts  periphery, and vcry often lt 1s f t m d  l n  an ~solatcc! 
pcsition a t  a convenrently equal distance from a number of t~vl l lages*;  
~t is then generally founl desertec' exce?% i n  the weekly w r k e t  days, 

The populztxon of the North Bengal $ l s t r l c t s  i s  preponderantly 
rural,  as i n  the r e s t  cf the Frovlncc. The percentage ~f urban popabtron 
i s  about two der cent. 

Nomzdism i s  non-exlstsnt, and movenents cf ~ - ~ p C k t i ~ n  comprlse ~ n l y  
a low pcrccnt2ge of lzbour n~v1xt~ t o  nearby areas a t  the season of 
harvests. 



The number of pcpulatlon uhlch l ives outsic'e the r u r a l  houses, 
i.e. In boats, etc., i s  exceedxngly small. 

The annual jncreese of popukatlon is  s l l zh t ly  higher than the 
average f o r  the Frovmce, reach* 2.3 per cent. Th i s  mnc~ease is  
accompanied 5y a proportionate increase I n  the number cf h~uses .  

11. D I F F I C ~ I E S  ENCCXINTEX'ED I N  ACHIEVING TOTAL C0VER:GE 

1. Related t o  physical epvironment 

A s  r e ~ o r t e d  above, the t e r r l t o r y  covere? by the 1961 spray- cperatxons 
i s  situated i n  the hyperendemic area. The mportance of achievi'ng a t o t a l  
coverage does not need t c  be emphasized, It can be seen from the  annexed 
table, which summarizes the d a t e  un the sprayiq, a c t l v l t i e s  WertaIren 
last year, t ha t  t h i s  objectlve has ,~r.actically Seen reached. Accordxng t o  
the  records only 0.1H of the existing hcuses were l e f t  unsprayed. This 
does not mply t h a t  our spraying i s  conslckred as perfect: we are well  
aTmre tha t  the quality of t h l s  operation can be imprcved, and. we a re  
trying hard t o  r a i se  the stardard m the 1962 campaign now i n  operatxon. 

Thc causes of experienced faiLure D e q  d ifferent  in  the various 
cases, tentat ively they are c!ealt separately i n  two maln yragrayhs: 
the f i r s t  rc_arding houses not sprayed, the second houses par t ia l ly  or 
imprcperly sprayed. 

(a) Houses not sprayed. These include houses found closed, or 
unsprayed because of refusal  cf the owner, o r  slm;;ly missed. 

The closed houses were r m t l n e l y  revis i ted many t m e s  8unng the  
spraying campign, anc? again a f t e r  x t s  completion. They consistec 
mainly of shops, or of 2ublic utility lmlldmgs. 

The cases of r e fusa l  reportecl, numbered only twentg-two cut of a 
t o t a l  of 83,787 hcuses: x t  i s  emdent thak t h i s  dic! not constitute, 
during our f i r s t  year, a serious yroblem. 

The houses missed, whlch obvlcusly are  not rel;orted i n  the f x m l  
spraymng report, are, accord3.n~ t o  our e s t h t x ~ n ,  fen. It 
can, however, be concelvec' tha t  sme houses, rmsscc' durlnt  the 
geographical rcconnalssance ~per:~t ions, .  were consequently l e f t  
unsprayec during the s;rraymw campaign. No report mentlons cases  
where houses missed by ~;eo&raphical reconnaissance were c'iscovered 

* 
Ii). some csses the obstacle was not presented by prlvate hcuses, 
but by religious builCzngs . This, i n  our area a p l l c s  cxcluslvely 
t o  Hindu temples. Nowhere was oppos~t ion  met m sprayin& mosques. 



clurmn~ subsequent sper2tlons. O r i l y  one example of fax lure  was 
reiortecl r cc tn t ly  f r )m Dlnajl,ur t am,  where an zntu-e blcck of 
h u s c s  was feud n ? t  nmhered or mapped. Thls, it must be 
polntcc' out, happened i n  thc  l a rges t  town of the  Zone, am' t h e  
e r ro r  was f :und an2 ccrrected c?urirg the  geotraL3hlcal reconnaissance 
phse .  

It must be kept In mind, however, t h a t  the prcblem cf houses 
m~ssed  Q- t he  geopaphlcal  reconnaissance cperatlons ml l  remaln 
a t h rea t  t; the achlevcment of t o t a l  covera&e, partxcularly xn 
l o c a l ~ t l c s  ~Jhcre houscs a r e  WLC'E~Y scatterec' I n  seml-jungle 
areas. This evcntuall ty has bcen ccnslc'icrecl an6 a m?d9lcatlon 
l n  Leograph~cal  reconnalssance techniques alrsaey mplemented t h l s  
year, w l l l  p r t l a l l y  cbvlatc lt. 

The mecsurement of sample hLuses, whlch was i n  the past  ~erf i rmec!  
by t h e  s~dveylng  team, w l l l  ncw be ccnc'uctcc!, a f t e r  the  comple t i~n  
d geographical reconnalssance o,~eratlons I n  a glven arca, by 
supervisors. They wal l  be instructed t o  check the  c:,mpleteness 
c f  the  w(xk c-nc'ucted by the  surveylnL team I n  the selecte$ "mojall 
bef ere  stzrtxng the  measurement: t h l s ,  - ~ n  ac'.c?ltlcn t c  the= 
rout  m e  su,,ervlsion. 

New hcuses: The Increase En the  numbcr of houscs has been f~unc '  
t o  be >r?portlcnate t o  the incrcasc of populaticn. This means 
t h a t  every year 23 houses a r e  ac12ecl t o  every exls t ing thcusand, 
Thxs has not ci nstltutec' a problem u,j t:. the p e s t n t  a s  ~t has 
bcen f oun6 d l f f  i c u l t  t s  ~ d c n t l f y  t he  nswly ccnstructe2 dwellings 
an? mcludc them m the spraying, 

A mrnor ;.ro$lem 1s caused In  some villages by the  existence of 
storcs,  l n  particular thcse f , r  t he  s to ra t e  cf r l ce ,  wlth an  opening 

too small t o  perm'Lt  a Froper spraying i f  the  ~ n t e r l c r .  Thcir 
rmportance a s  resting places has, hcwevcr, s t d l  t o  be demonstrated. 
Simrlarly the  bamboo ccvcrs ' ~ f  Sullcck ca r t s  a re  usually l e f t  
uns12rayec1 when nct f ~ u n d  1 ~ 1 %  cn vcrsnclas or near t he  houses. 
The same applles t c  the  boats, wkch arc,  however, r a r e  m the 
areas under operatxon. 

(b)  Houses p a ~ t l a l l y  sprzyec'. The avcrree s l zc  of ? rocm m North 
Bengal i s  3 X 4 X 3 yards; there a re  varlatxcns, but on the wh,c>le 
t h l s  stanc'arc' s u e  i s  amazrwly ccnstant I n  t he  en t i re  area. 
The f u r n l t w o  usually ccns i s t s  of cnc cc t ,  two cr  th ree  trunks 
or  cases, twc shelves, sevcral  small a r t l c l e s  h2ngmt; frcm the 
c e l l l m  or frcm the walls, b a s k ~ t s ,  cooking utensils, mcks,  e t c ,  
It 1s sometimes r 'Lf f  l cu l t  tl, remcvc, r cven t c  h s p l a c e  a l l  
these a r t l c l e s  whxch causc a conslrlerable hinc'erance t o  the  f r e e  
movements of the  spaymen: t h l s  can r e s u l t  xn improper c3veraEe 
of walls, corners an? c e ~ l l n g s  , Noreover the  furnxture I t s e l f  
cannot be properly sjrayed. ILn-tl~er prcblem i s  caused by the 



existence In  many houses uf double c e i l m ~ s .  These are 
reprcsentc? by a more or less  complete ;x r t l t l cn  cf bamboo mats 
lax' horizontally a t  a haght  af threc to  f cur yards. Apart 
from the helght cf the roof m these cases, the spraymen cannot 
effect  propcr spraying cf the upper surfecc thrcugh the small 
openiw usually locatecl i n  a czrner of the room. This a ~ 2 l i e s  
also when the partition 1s mly  prt~.al. In  (t ,her cases no 
double ceiLlng exists  i n  human haSltatlons, but the roofs or 
walls arc hlgher than f cur yards; and sometunes the double 
c e ~ l i - n ~  i t se l f  1s abojc t h ~ s  1 F m i t .  

A h ~ g h  percentage ~f hhoses are surrouncled. on two or three sides 
by open veradas,  which are usually nCe r  i n  front  cf the house. 
Durlng the hot season the chellsrs, particularly thcse of mu& 
houses, slecp i n  front  ~f the entrence. Thls f ronta l  veranc's i s  
presently be- sprayed: not so the l a t e r a l  wings o r  the eaves. 
The entomolcglcal fmncTing;s 20 net lncllcate, up t o  the present, 
evidence of vectors restlng cn these surfaces, but further 
investxgatxons are being ccnclucted In orcler t o  asccrtain 
defini tely whether these surfaces necd be swayed. 

Thc storage of agricultural products xnsic'e the hcuses 1s also a 
hindrance t o  thc achievement of f u l l  coverage. T h ~ s  applies In  
pa r t~cu l a r  t c  jute stocks, tha t  are often stored f c r  many m-nths 
a f t e r  the harvest. These gcocls are sprayed, but naturally when 
they zre sold they leave an unsl7rayd surface. Hube baskets 
usually contamuy: r i ce  o r  other cereals arc very often f ounc' 
in ccrners o r  a l o x  the w a l l s  of rooms. They can be displaced 
only when empty, thus the part hidden by them and the contiguous 
Surface of walls cannot be sprayecl properly. Dlfficultles are  
expected t o  be enccuntercc: ncxt year In the tobacco grcknng zoncsj 
there the leaves are  hung f o r  drymk an& stock&, whon c'xied, i n  
houses an? cowsheds. Besifies tho technical prcblem of spraying 
the wall an? c e l l i w  surfa'ces m these cases, objecticns w i l l  
probably be raised against *he contamxnatlcn of crops by the 
insecticide, En t cm~~ lc~ l ca l  mvcstl[,atlcns wrll be cr-ncluc3ed l n  
thcse areas i n  order t c  ascertain whether anc,ihelinss enter or 
r es t  i n  thesc structures bhcn the tobacco i s  rernovae. 

2. Related t o  human factors  

It must not 50 fcrgotten that the sprayman 1s cssentlally respmsiblc 
f o r  the success or fa i lure  of a spraylng campaign. Of course the habits 
and customs of the hcuscholc'er, or :?rotected human bemg, can influence 
the cff icacy of an otherwise perfect coverage. 



On the sprayman's side, t h e  causes f o r  f a i lu re  can be la id  t o  

(a) uprcder  technique or 
(b) carelessness. 

The pcrfonnance c f  a sprayman 1s not of uniform standarz: some 
-2f them are excellent, some mec?iocrc, a& some lnef f lc ient  c r  ~naccurate. 
The majority of them work only when unicr s t r l c t  supervision - as 
socn a s  t h l s  1s relaxed they become negligent. 

This applies also t o  thelr  squac' learlers and other supervisory 

pxscnnel. It i s  a chain reaction, the f l r s t  spark very often coming 
from the top. The sp-ayiw campaip,n 1s cznc'uctecl here during the 
hot test  perlod of the year and relaxation in supervision is  too often 
propcrtlcmte t o  the level  of the thermometer. Thls subject w i l l  not 
be further develcped here - it a;3plies cer tainly t c t h e  mzjority z~f 
m a l a r ~  erac'xcation projects. 

On the side of the r e c i p e n t ,  the fac tors  influencing the achieve- 
ment of t o t a l  coverage can broafily be classdiec' a s  related t o  persoml 
bchaviour o r  t o  f amly  or community habits. 

Outdoor sleep- as ccmmon 56th m villages nn2 m towns ( in  a 
considerable number cf cases mosquito nets are  used) an? some 
sort  of p o t e c t i o n  is afforded 5y the spraying of house veranclas. 
But often villagers t r ave l  a t  dusk or Cawn, c r  c?urln.ng the ent i re  
night, In  un~rc tec ted  carts  sr boats, 

Phjrslcnl mcrc'lflcatr~ns t o  the spray€?. surfaces 1ncluc:e repairs, 
replasterin&, znc' whltewashmg. 

The repairing of hcuscs, bcth rf mud ancl of bamboo occurs t o  a 
certarn extent durlnt the ent l rc  year. The ma.7cr re?au-s are,  
however, generally cffectoc' befork the s t a r t m i  of the monsoon 
secson; they coinc~de,  therefore, n t h  the spraying operation 
13erlod. The prt of the hcuse tht 1s  commnnly rclxired c r  
renewed durmng t h l s  season i s  the rocf, which IS, l n  general, completely 
replaced every three cr four yeami, Hmver ,  repairs  can be eff ectc2 

also on walls, m r t i c u l a r l y  a f t t r  such events as  cyclones c r  
severe northwestern storms. 

The rep laster in^, of h ~ u s c s  cloes nct take ~ l c c e  a t  a f a d  c'zte: 
i n  the jute  g~owlng areas it 1s usually conductecl m e 2 i a t e l y  
Laftcr the monsoon, ~n the s w 3 r  cane clreas a l - ~ t t l e  l a t e r ,  when 
the cane bs been s ~ l c ' .  a iencral  rule ~t i s  h ~ t ~ e v e r  effectecl 
before the s p - a y m ~  season. There are exceptions t o  t h i s  rule: 
cases have been cletecte? of hcusts replasterecl z f t e r  spraylw, 
due t o  f e s t lv i t i c s ,  marrlntes, b ~ r t h s ,  or f lnanclal reascns. 
I n  a few cases, and. t h i s  applies part icular ly t3 Hlnclu h~uses ,  



aTl surfaces were purposely washe? and replastered a f t e r  
the spraying. Th3s ms also c',etectecl m ssome governmental 
or para-govcrnraental bullc'in js ( r e s t  houses, bungalows ) where 
the DDT was cleaned amy from the be t te r  looking surfaces 
a t  the ea r l l e s t  occasion. 

'lhJhlte~rashlg is not generally practise?,. The exceptions are 
$he pakka houses and even In  these IL 1s  not a frequent occurrence. 

3. Relate? t o  other factors  

h p r  Slem of hrgh ;hmportancc faced 3urln.g the oper+ticns ' i n  East 
R h s t a n  IS c'etermine? 5y the prtsencc m the ccuntry of enclaves af 
f creign territory. The majorlty of these areas ha? t c  be l e f t  
unsprayes durmng the 1961 campaign hecciuse of re fusa l  by'the loca l  
popdatlon. The same c l l f f  lcu l t les  are  expectef- also durim the prescnt 
oyerations. There IS very l l t t l e  tha t  can be esne a t '  the Frogramie 
level,  besicles m a l n t a i n q  a sprayed barr ier  arc& the enolaves 
u n t l l  they too w i l l  achleve era l lca t lon  of malaria. 

A s  s ta ted m the i n t r ~ ~ u c t i c n ,  more numerous and newer problems 
w i l l  a f f l l c t  the pogranrne i n  the future,  when cther kin& of 
envlr-nmcnt w i l l  be encountere? or when the enthusxasm or tolerance 
of the po_julatxcn towards the programme w i l l  k v e  subslc'ed. On the 
other hand some 5f the problems enum~r~tec '  above k n l l  f in6 the i r  
practical solutlcn wlth the a c q u ~ s l t ~ o n  of eqerrence and with a 
be t te r  organized and more effcctxvc Health Eclucatlcn sed ion .  

Wlth proLress of cperatlons the pograme  w i l l  short ly  reach the  
areas where the endem~clty of malaria IS lcw. Ifere the danger w i l l  
l i e  i n  an excesslvc relaxat isn cn the dart  nf thc executive and 
supervisory staff .  The vector s ~ e c i z s  '>elng a poor one, and i t s  
c'ensrty '3emng Icw, the temptation of rcachmg cnly a safe percentage 
m ccverage mil be ve* strong. A worc' of warnmg or alarm 1s st111 
pernature, but it i s  never too ear ly  fo r  lilannmf; prophylactic mexures 
agalnst the Imsslbill ty,  



iULARIA ERADICATION FROGRClMME FINAL SmYING OERATION REPORT ZONE NO.& DINAJHTR DISTRICT 

EAST PAKISTAN F r om: 
24th Aprl l  t o  30th September 1961 ( Sectors 1, 2 & 3) 

f 
Sector No. f I 2 

SubSector Nos. 

I I 
I I ! 

3 
2,3,4, 5,4, 8 

& 12 

2,3,4,4 

A. Work conplated 

1 
& 8 

< 

1 ( 6 )  

Tech. DDT t o  be applied j 2 grm/ 
sqm. 

2 grm/ 11.5 gd 1 g d  1 
sqm. sqm. sm. I 

i 1 
Structure sprayed 

(10) ! (1) j (1) 
I 

1~4 2 d j 1 . 5 g d / ~ k n o /  
sqm. 1 sqm. j sqm. sqm. i 

15230 

I 

! ! I 

I 

101613t ' 13499-i 738i+ 
28961 j 3$71 2081 

Rooms s p r a y ~ d  54800+ 
7 W  

5330 

Surf ace area sprayed / 3231329 b146686 1 6473300 '114793 b65720 15024865 h48~95 5424.1~5 'b729494 1463288 1 8 ~ 8 2 1  b8047603 1 
92239 1 13827 6832 1 295857 26355 1 41418 i 363- 

I 1 I 

I 

28391%: 26255+ 
67576 7239 

31394 ; 3433 1 1784 

20%6+ 
4218 

I 
I B, Uork not comple.ted 

i I I 
1 

34863+ / 34'2036+ -1 
8159 1 82971, 1 

' 124505+ ' 12756+ 1 7UO+ 
3W18 ' 3368 1 1860 

i 

134966 ' 12528 j 8581 Inhabitants protected. 

I I 1 
1 I 1 

I i 

I 

21780 

68652 

1 

Structures part. sprayed 
7 

3297 1579 68404 1 6690 

26005 

16 1 N i l  

8693 ' 83787 

47 I N i l  1 35 1 82 

Rooms spr.in sts.part. 
sprayed 

Surface area sprayed m sts, 
partially sprayed 

29 N11 1 35 ! 2 Nil i Nxl 
, 

50897 I Nil b%+49 1453+160 210+W/1 Nx1 Nil / Nil b171+69% 1 Nil I 

80 

I I t I 
196+49 / 3367+747 

I 1 
I I 

35255 N i l  w-440 , N 1 1  12 544. ) 24915 NIX 1 N i l  01610 , N11 12% 
2 i 2 N 1 1  , Nil N l 1  22 

I 

' (a) Un-wiLlulg 4 1 Nil 
m o l o s a d -  -- I 74 ' Nil 

- -- - - -- - 

10 I N 1 1  j 8 / f i t 1  7 N i l  
44. 1 1 1  : 13 2 : N11 N i l  

--" 

I 2 1 8 ( C) I Y R U ~  C J R S % T J C % ~ O ~  i ' N i l  bi? 1 N d  1 1 J -- - " -------- ----L 
- 



T O T A L  G.TOTAL Sector No. 

Sub-Sector Nos. 

- 
Tech.DDT t o  be applied 

1 I 
2 I 3 

2,3,4,7 14 - 
ST. , 

I 

& 8 

( 6) 

1 & 5  

1 sqm. 
2 Em/ 

sqm. 

1753.5 

(2) 

C. Insecticide 

DDT 75% W.D.P. Kgs 
- 

2 293,495964 1 1 

19333.2 

o. of man/days spraymen 5( 92 

8756 

5.6 

1356.6 2069.8 ll64.0 

1,3,4,5,6 

WW.9 

1grm/  

8,9,10,14 

1133.2 405.3 ' U033.0 : 1689.3 / 507.7 36659.3 2822.6 
i 

I 
l 

466 1 I 271 3352 ; 1040 
1 1 
1 

706 I 
' 4817 852 : 490 172'77 1558 4.l-5 

7.4 5 

1534.0 h-39507 506.5 1204.0 1U70.0 

7 

sgm. 

25777.5 

7,9,10,11; 5 

I -- 
$ spraymen/total workers 65% 62% 65% 66% 65% 6% 1 , 67% 66% 66% 

sqm sqm! sqm. 
I I 

! 
"- 

I I I 
I 1 -. 

15U.O 540.5 14'710~5 2252.41 676.9 52819.1 3763.41 2 9 l . Q  59613.5 
I 

2 g d  1 - 5 g d j  l g 4  

12,13,16 
(12) 

I 1 &= I - -  sm. sqm. 
(1) , (1) 1 (10) ( 1) ( 1) 
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