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The West Pakistszn provlnce extends from 6 1 i  degrees &st t o  75% 
degrees East between tile p r a l l e l s  of 23% degrees Nor%& and 31 
degrees North. The exbreme northwest ~ r t  of the province i s  hilly 
and 1s on the avern,e about 3,000 fcc t  abme %@a Level+ The extreme 
southern part 1 s  desert whiLe the res t  of the prwmnce i s ' w v i a l ,  
The maul r ivers  are In&s, J h e l q  Chenab, Ravl and Sutle j. For the 
l a s t  t en  years floods have become an annual feature. HI31 torrents  
are a l so  responsible f o r  floods m some areas. 

The annual winfall ra  ges from f mve t o  f s f t y  inches m different 
areas. From the middle of July t o  the nuddle of September the ra in faU 
is due t o  the sou thes t  Monsoon or the cyclonss associated t h e r m t h .  

The c l m t e  i s  subtropical and 1s subject t o  a good deal of varia- 
t u n  ln M f e r e n t  parts of the prwmce. I n  January and February the 
night temperature somtimes reaches freezing point, wh& drrring the 
day the mercury does not r i s e  abwe eighty degrees Fahreaheit, In 
,surmmr months, on the other hand, the tenperature r i ses  high, even 
w e r  120 degrees Fahrenheit .t mom parts. 

The bulk (almost ninety per cent) of population depends on ngri- 
culture for  a living. The maln crops are Wheat, &ice, Cotton and 
Sugar-cane . 

Several canal r r rxgat~on projects were constructed i n  the prwlnce 
dunn,l past one hundred years. Theso projects have been responsible 
fo r  water-lobgylg cf Large t r ac t s  of Land whch form favourable 
breeduq, &rounds for  mosqultws, Rmds and raL3.w embankm~rts and 
borrow p ~ t s  havd added t o  the number of breedzmg places. 
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h e  bui ldhg operat lons are a t  them peak a h o &  everywhere 
m the provmce and the l a r ~ e  number of p l t s  l e f t  a f t e r  excavation 
of earth form important breedin;; places, 

The means of commumcatlon are very poor sn m a 1  areas. Some 
vlllagea are unapprmchable even by jeepsr 

2. UQIOGWHY W WEST PuJmKN 

The t o t a l  area 1s approximately 312,000 square mJJ.es a& 
populatlon is about t h l r t y  three -on according t o  uo census, 
g i m  average d e n s ~ t y  of 16 persons per square rmle but thss  vanes  
markedly I n  drfferent areas be- 3CE m central dxstr icts  and only 
ten m Baluciustan, Tlze populatlon IS e1;;hty flve per cent ru ra l  
and f i f teen  per ccnt urban. 

There are 230 towns and about 40,000 villages, S u e  of the 
l a t t e r  vanes  from shsll hamlets hardly consrstlng of t h e e  or four 
houses t o  large cowact vlllaees of abut  5000 populatlon. The 
~ r c e n t a g e  of Ute ra tes  1s about ten. 

-ria m Uest Rk lsttln, 1s a problem of great magn~tude on 
-count of morblhty as well as mortahty caused by 1%. h a l  
malaria i s  the chlef health problem m West Pakxstab, where a 
large major~ ty  of the populat~on of the p-wsnce l ~ v e s  and suffers 
from hlarra. It is cs t imted  that Ln West Pakistan nearly two 
rmlkion persons suffer from mlaria m a year and a ra te  of el&t 
per thousand of populatxon rmght not be an unreasonable'estmte 
of deaths due t o  d imct  and sndjrect effects of m l a n a ,  Besides 
cutting short tk life, m la r i a  1s considerod t o  be responssble 
for a h r ~ e  number of abortions, p r o m t u r ~  blr ths and one of the 
win causes o f  sapping hwnan vl ta l l ty .  It 1s an urrportant f ac t  
that  ~n West Pakistan the high sncldence of rnalarla colncidcs with 
the harvest& anci sowing of the man crops, It WU thus be 
evrdent tha t  a t  thc  time when the ru ra l  populatlon should be bchmd 
the plough o r  hamestln;, they are dawn with fever and unable t o  
attend t o  the i r  duties. T h s  greatly retards the output of t h e  
asr;ncultural produce through l o s s  of workmg hours and consequently 
affocts ti16 econoqy of not only the mndivldual, but of the p w l n c e  
as a whole, 

Thc e f fec t s  of malaria i n  h x n d e r q  and retardmg the progress 
of a;;ricultural developmnt m &f f crcnt parts  of PEk i s tan  LS 

evident from the fac t  tha t  the economcally impor ta t  dss t r ic ts  
of the povmce  arc a l so  the highly malar~ous areas. T h s  1s clue 
t o  the fac t  tha t  t h ~  rice and sugar-cane producsng dis t r ic ts ,  a s  
drcady stated, ham become water-log~cd due t o  the net-work of 
i r nga t l on  cnme l s .  In  tho water-loaed d l s t r rc t s  thc detarlora- 
t lon  jn health i s  marked. T h s  s t a t e  of a f fa l r s  1s particularly 



so m the cerrtral districts of the fonner h j a b  and also in 
cbstricts of the fo rmr  Slnd, irrigated onth the Sukkur Barrake 
Scheme. I n  the water-logged d i s t r i c t s  the nwnber of mal- 
cases zradual3y ucreases a& during epidemics assumcs enormous 
proportions, s o  much so that Wj# of the population suffers from 
it a t  some tune or other. 

The exact proportLon of "fever" deaths due t o  mlal?a is 
unknown, but ~t i s  estunated that 2058 of deaths m the province 
are traceable t o  t h i s  one mseasc alone. 

From annual reports of hosp~tiLs and dispensaries of sucteen 
contra1 d x s t r ~ c t s  of tila prwlnce the proportionate morbxiity 
varles from ten per ccnt t o  t iv r ty  per cent, The hsease  is  a&- 
spread, a f i ~ c t i n g  ~ s p c c ~ a l l y  the rxveraln plajqs I n  some parts of 
the'p-wince ~t has been made more severe by the engumring warks 
e,g. the building of ~ r r l g a t i o n  canals, rico cultivation, road and 
railway embanlaronts and dams. 

The vbctors are h, cul;Lclfacses, 4. stephensi, A ~ S Q  
and 4. f luvmti l i s .  The l a t t e r  two are prevalent in lt3di?- 
Baluchistafi areas and thc former in Hrnjab and Sind areas, ' &t of 
these A. ctiUcifacses 1s the most inrpohat  vector h a w  a wide 
ran,& in-'rual as well a s  urban areas whereas &. stephensi is 
mos t ly  M t e d  $0 urban arcas. 

For breedirq,, A. culaclfacies prefers clean fresh water 
specially in i r r q a t i o n  channels, yl seepa&= water, slommouw 
streams, nullahs and htches,  pools sn sandy rlvor beds, m s h l y  
f o m d  collections of rain water tanks, borrow-p~ts w ~ t h  grassy 
ed.p.s, falluw r lce  f ~ o l d s ,  s m t i m  s well excavations, wheel-ruts 
aqd wallows. Almost a l l  type of these b r e u w  places m very' 
liirge numbers e n s t  m west Pakistan. 

&though large scale systcmatic stuciles on la ras l t c  rates, 
sporozoite rates, m~squtocs  survival ratcs, spluen r a k s ,  
mosqustoeS~ feeding frequency and resistance t o  DIlP etc.  have not 
been carrxed out m recent years, yet a f a r  lsolated lmestl jat ions 
on a lFnutod scale have been conducted on thcsc subjects. Them 
brluf r e s d  can be sesen ted  herc t o  understand the nature of tho 
problem from a tcchnlcal. pomt of n e w ,  

(a] In  m-% mosqulto catches carried out in six villages 
ohtsida Lahore Corporation area revealed the follcluxng prevalent 
anophelrnc spocies o x u t i n ~  zn the arcn: A. subplctus r J u Q ,  
August' and Septcmberfi  mum 87 3 per cent of t b catches. ' 
The imnmum was about h c  per cent. m January and February. 

8, w u l a r i s  r m January, February and *r'cch. 73 t o  94 Per cent. 
and it '  carno down t o  1.9 per cent. Fn July, August and September. 

It was h~ghcst  durmg the October ahd Qrl l  
lowest durmg July t 0  bptember (7 Per cent), 

4. stephenssr ikxumun in  March, wrll and f iy  (30 Per cent). 



A. ~ c i f a c i e s t  Haximu m October, Navernber, December and 
Jalruarg cent). 

8, W r c m ,  A, f luviatr l is ,  A. splendidus arid A, turkhudi were 
very rare. 

(b) The results  &f "*15,~?:?Sibloed fi lm examned for merlnria 
parasites alad*l2,523 splean palpations mde m West Pakistan 
were aralysed. The bulk of data pertains t o  central districts. 
These data were colleoted intermittently fo r  elcven years 
between 1939 and 3-957. ' Out of 15,215 blood films collected over 
a period 6f eleven years m the northern half of West Paldstan 
1,977 (2.9 per c d t ) ,  were posltive for  malarial parasite, 
k i n g  the same period 12,523 spleens were palpated for  splen-ga 
and 3,316 (26,s per: cent) were found W g e d .  

It my be mjntloned that  during the last 75 t o  80 y e y s  ,the 
central d i s t r i c t s  h v e  been notorious fo r  eqlos ivc  autunmal rraLarla 
epidemics of great soventy a t  more or l ess  regular mtenmls  of 
about eight years. Since 1952 DDT has *bean used as an magocide, 
w i t h  varying in tensi ty  and regularity throughout. the area froin 
whch the exmined f i l m  and spleens wcre collwted. 

(c> An antmalaria schem for  Iahore Corporatkih aroa 13as 
enforced in July U5l. T h ~ s  schem for Iahore envisaged control 
of mosquitoes ard &aria m Lahore by arganmzlng and carrying out 
an intensive campaign agannst the aquatlc, stages of the insect and 
supplement5n.g it with adulticiddl masures t o  ensure rapid destruc- 
t ion of the vectors. 

To evaluate the wark done, in kcember 1951, a house t o  house 
survey was done m 31 treatad villagcs and slx control villages. 
The  average nurrber of mosquitoes recov~red per room was 0.22 in 
treated villages agamst G.00 in the control villages. Clirucal. 
nularia cases whlch occurrcd betwe~in 1 August and 31 December 1951 
were 8.5 par thousand of populat~on yl the treated villages agalnst 
38 .7 per thou& of populatian Fn control vxllages. Again between 
1 &gust and 31 D~cember US2 ~llalaria incxdenco was found t o  be a 
per thousand of population m treated n l l a g e s  against 68 per 
thousand of poplat ion m the seven control villages dwmng the 
same period. 

The cases O f  enlarged spleen amongst school ch~Llren showed 
d e c m  from 2.6 per cent. in 1950 t o  0.9 per cent. in 199. 

The incidence af-mosquitoes shawed s@ular decline. The results  
of &eelcly catches of mosquitoes mde between 1 Septenber and 31 
~ccember, 1952, from 38 catch- statlons showed ano&ellnos average 
number per room 0.3 arid culicmnes 0.6 por room m treated vrLlagcs 
against anophelmes 311 and culicines 3.6 per room in control 
viuagcs . 



(d) In Karaclv between November I347 and &y 1951, % 2 3  . , e, 9,869, A. culicifacies, 369 4; s u b p ~ h r a n d  87 
, p c rr-s were dissected. No sporozoltes were found in 

a w  of then m k p t .  in  A, c u l ~ c ~ f a c ~ e s .  Amongst A, culiclfacics 
the sporozolte rat2 was found t o  be 0.8 per cent. 

(4 B l a r m  survey carrwd ON jn Kohat-ELuy* valley Kohat 
& s t n c t ,  N.W.F'.P., U u s t  Palustan 111 Bugnst?December 1549, shaved 
tha t  rrsrlaria accounted fo r  8% of the  t o t a l  Il lness.  U i a  
was found t o  be endemic, but rts incidence assumed great proportlonsfrom 
July onwards shooting up s-nly m the pqaths of August-October. 
The spleen ra te  rangad between 2.G and 79.G m vlllages ameyed  
f a r  splaen census. I n  10  vr-ges I n  which the parasite r a te  was 
deterrmned, 1t.varled from 3&$ t o  23.G. Breeding pla-s of 
anophelms were located,.and lt was found ,$hat of the several 
vaned  and abundarrt breedmg places, borrow p i t s  and d r a w p i t s  
were the most dangerous. Twelve chfferont speciss of Anopheles 
were encountered out of whch 4, culiclfacies shaved sporozoltes 
i n  the glands. Judgmg from the sporozoltes rate, lt was 
lnfermd that the tramrmssion perlod of malaria m the valley is from 
July-Oct obor , 'Preclpitat$on t e s t  showed an anthr opophUc index 
of 70.0 and 65.7 m A.f l u v ~ a t l l l s  and A. c u h c ~ f a c i e s  respectively. 

(f)  A m l a r ~ a  s m e y  of the Baluclvstan area aujacent t o  the Iran 
Border was undertaken from 28 March 1957 t o  Aprsl u57. The 
spleen ra tc  sn  ch~ldren  between 2-10 years vaned  from 0.0 t o  57.7;%, 
The parasato ra ta  In cnlldron between 24.0 yews varied from 0.0 
t o  23rJ+%a 

(g> A study t p  f ind  out the restlng habits a s  well a s  the helght 
a t  whlch the two rmlarla vector specxes A, culiclfacles and 
4. stephensi rest-on the walls inside the houses was undertaken in 
central a s t r i c t s .  

The study was cont~nued from 19.52 t o  195.5* The date collected 
a c a t e d  tha t  the vector species rested m lpn~fornuty throughout 
the height of tho wall msidc the rooms, 

(h) Developnent of resistance of moscp~tocs t o  DIE has, been recently 
studx,d. Pdult mosqutoes - A. annularis, A, ~ul&c?fZtclos and 
A. pulcherrhus - were collected from cwshsds of sprgyed and unsprayed 
vLLiages in Shaikhupura d is t r ic t ,  where DID. had been used since 1952, 
t b  find out resistance t o  DM?. Four concentrations of DDI! - 
0.8% O,S%, 1.@, 2.@, were u t s l b e d  for the test.  The t c s t s  
indicated thzt  no resistance t o  DMI had developed so far.  

t i )  B preliimnary malaria p a r a s ~ t e  survey of nomads was undertaken 
w mnte r  1957, t o  study the possible role of these in raintroduclng 
malaria ln to  the pravlnce if it ,t;ls once eradicated. A t o t a l  of 
1,120 sl ides were ewmined from 12 l o c a b t i ~ s ,  The percentage of 
positive blood slados varied f r m  3,!$Z ~ls Gujrat t o  0,s m Lahore. 
The rna jor l ty  of positive blood films shwed the presence of 
P, vrvax, next was P. fahiparum, wh1.16 P. onlariae was not found. 
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T h m  prelininary survey mdicatea that the problswn af nomadzam-has 
t o  be reckoned Mth in the plannring a n h . w n t a t i m  of a Future 
-ria eradication program in the prmhce. 

The hti-malaria organleation is hegded by a mlariologist 
and two assistants. In each of the f i f t y  districts, supervision 
and control of mtl-nalaria work is done by a dls t r ic t  b a t h  
off lcer or a c i v i l  stwgeon assuked by. an errtomlogical assistant 
and a malaria trained samtary Inqpecttx a t  district level. Ths 
spray gangs consisting of sanitary patrols are supwised by 
sau tary  supervisare in the district. In-addition t o  the b s t n o t d  
staff, there are special anti-malaria arganL?iations for the c i t les  
of Lahore, QXUpur, Wtan, Sargodha, feshawar and Queta and for 
klakand-l(urram agency, each undar charge of a medical officer, 
where 5magoclda.I. a s  well as Iarvicidal ~lleabures are adopted. In a l l  
there are ten doctors, two e~rbomologists, one assistant entomologist, 
twenty-three entomological assistants, 180 sanitary Inspektors and 
sanitary supervisors, 535 sanitary patrols ( s p r a p n  and ,larviciders), 
ten drxvers, three mechanics and forty-three others In the prwlnce. 
Besides there are twenty-two laboratory ass i sknts  for laboratory 
work. 

6. WCRK DONE I;# RE;CZW YEARS 

No extensive anti-malaria campaign has been carrLed out m, 
the province m recent years. Insecticidal spraying operations 
were executed in some- @perendemic districts on a l imted scale. 
The experience gained through these masures and thg atwvw described 
mvestigations provide useful naterial for the pre.sradication 
survey activities, 

A nRlama era&catxon progrannm is being envisaged t o  be 
inrplemented all over the country wer the next ffsfteen years. 
Although there are many difficul.b%es m carrying outi a malaria 
dradication progranm, it is. hoped that 'these difficulties w W  be 
sunnaurrted through assistance from various agencies. There is mde 
awakening of the peopb, and the great speed of developmen% Fn tb 
caurtry is givmg a pAority t o  t h i s  eradimtion program8 to get 
r i d  of t h s  mjar health problem. The deYelopmant of the V W g e  
a d  programms m the country, and the frfteen years health plan 
for the estaUishment of PUT& health centres .will cart- help 
in ths unplementation of the future malaria erads;ca&ion p r o g r m ,  

The vS13;age 43.d Frogramlei is  mtended pr5naTi3y t o  s&!huJhte 
selfhelp ahd oooperative effort among our villagers. is 
democratic in concept and educative i n  nature a d  touches aLmost 
every phase of the dady l i f e  -of the d -commumt ies .  



Ssmrlarly the 5 ycars health plan for the establ~shment of 
rura l  health centres and the development of health servxces sn &.st 
Pakistan, under which ~..t i s  hoped that  far  every prSnary centre of 
40,000 populatxon/there w i l l  be a mobile unit of two doctors,(one 
m n  and thc other a womn); and for each unit of 10,000 population 
comprising a sub-centre there will be a health techn~cxan with 
anci l lary s taf f  who will undertake the preventive and curative wark. 

The number of rne&cal teachug institutions has xncreased from 
1 t o  6 i n  the W e s t  W m g  of the country, and an Institute af Public 
Health has been estab3;rshed a t  Lahore. 4 malarla, e rahcat lon  
trainlng ccntre will  soon be established m the provxnce. With 
these mcreased technical educatron f ac i l i t i e s  the number of 
techmcal personnel of a l l  catcgoP~es will become suffxclent t o  meet the 
nee& of the era&cation programne . 

Thrmgh those developmnts and through the good offlces of the 
u r t e r n a t ~ o m l  agencxes, it zs  hoped that  the lmplementat~on of the 
mslar5.a b r a d x a t ~ o n  programme will be greatly fac lh ta ted .  


