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Socio-economic aspects of malaria in India — 
a l i terature review 

A . B . I I I R A M A N I* A N D N E E L A M SI l A R M A t 
" ( entrul Health Education Bureau, New Delhi and t Department of Anthropology, University of Delhi, . 

Delhi, India 

Introduction 

Spraying insect ic ide a n d t r e a t i n g c a s e s of ma l -
aria is n o longer all t ha t is n e e d e d t o c o n t r o l 
malaria. T o d a y this r e q u i r e s a g o o d dea l of 
epidemiological a n d t echn ica l e x p e r t i s e . T h e 
epidemiology of m a l a r i a d i f f e r s f r o m place t o 
place and f r o m t i m e to t i m e , a n d t h u s a 
continuous s tudy of t h e c h a n g i n g s i t ua t i on a n d 
development of a p p r o p r i a t e t e c h n o l o g y is re-
quired to deal wi th this (Sa iga l . 1983). It is 
gradually real ized tha t h u m a n f a c t o r s , in add i -
tion to e n v i r o n m e n t a l f a c t o r s , a r e r e s p o n s i b l e 
for the m a i n t e n a n c e of h igh leve ls of ma la r i a 
infection in t ropical c o u n t r i e s in t h e w o r l d . 
Hence, the e f f o r t s f o r e r a d i c a t i o n of ma la r i a 
have now b e e n f o c u s e d in this d i r e c t i o n . T h e 
change in h u m a n eco logy is e m e r g i n g as a 
continuing p r o b l e m w h e n d e a l i n g wi th t h e 
eradication process . T h e mos t s ign i f ican t fact is 
the vicious circle of m a l a r i a , n a m e l y t h e re la-
tionship be tween ma la r i a a n d p o v e r t y , ignor -
ance, illiteracy, m a l n u t r i t i o n a n d social d e p r i v a -
tion. Not on ly h a s m a l a r i a c o n t r i b u t e d to 
poverty and ill h e a l t h , bu t t h e s y n d r o m e of 
under-development a l so ac t s a s a n a n t e c e d e n t 
of malaria. 

Malaria — eradica t ion a n d r e s u r g e n c e 

India has exper i enced b o t h success a n d fa i lu re 
in controlling mala r ia in t h e r ecen t pas t a n d 
currently has modi f i ed a s t r a t egy of c o n t r o l l i n g 
the disease. A fall in m o r b i d i t y a n d mor t a l i t y 
was achieved, as is ev iden t f r o m t h e fac t t ha t by 
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1965, t he ac t ive cases e s t i m a t e d w e r e on ly 
100,000, a n d n o d e a t h s w e r e r e p o r t e d . H o w -
e v e r . t he h o p e s of e r a d i c a t i n g t he d i s e a s e w e r e 
s h a t t e r e d a s r e s u r g e n c e began to a p p e a r in 1966 
wi th a rapid a n d s t eady rise in cases t o o v e r 5 
mil l ion ( R a y , 1977). 

T h e a p p r o a c h for con t ro l l i ng t he d i sease d id 
not yield t he d e s i r e d resul t s in t he la te 1970s for 
v a r i o u s r ea sons . A m a j o r r ea son c o n s i d e r e d to 
be r e spons ib le for t h e r e s u r g e n c e of ma la r i a is 
t he p r o b l e m of vec tor res i s tance to insec t ic ides 
( M o j a m d a r , 1975; R a y , 1977). T h e r e a r c a l so 
s o m e pol i t ical a n d s i t ua t iona l f ac to r s that 
indi rec t ly c o n t r i b u t e d to t h e r e tu rn of ma la r i a . 
T h e s e inc lude i n t e r r u p t i o n o r s e v e r e delay ir, 
t he f low of insect ic ide f r o m t h e w e s t e r n cour . 
t r ies d u e to c l o s u r e of t he Suez C a n a l - j / i rc tu. : 
by t h e Midd le Eas t W a r of 1967 (l*:«y. 1 /77) . In 
a d d i t i o n s i t ua t ions pecul ia r t o India huve tv^ i -
a t t r i b u t e d to this s t a t e of a f fa i r s of the s t r r a i n 
b e d j u n g l e spec ies ; res i s tance was r e p o r t e d in 
Anopheles fluviatilis in M a h a r a s h t r a , K a m a 
t a k a . a n d t he hilly s t a t e s of t h e n o r t h e a s t e r n 
r eg ion ( R a y , 1977). T h e e x o p h i l i o u s h a b i t s ot 
t h e A. minimus a n d A. butabacensis v e c t o r s 
w e r e r e g a r d e d as a m a j o r cause of p e r s i s t e n c e 
of e n d e m i c i t y in s o m e p o c k e t s , such as Ku tch in 
G u j a r a t , B a s t a r in M a d h y a P r a d e s h ( D u t t etal.. 
1980). A r u n a c h a l P r a d e s h a n d M a g h a l a y a , 
b e c a u s e of pecu l i a r cha rac te r i s t i c s of t he r eg ion 
a n d t h e i n h a b i t a n t s of t h e a r e a . 

A m o n g the social a n d cu l tu ra l f ac to r s , m u d 
p l a s t e r ing of walls o n v a r i o u s fes t iva l s is ve ry 
c o m m o n in ru ra l I nd i a , a n d this p r o v e d to b e a 
b a r r i e r t o e f f ec t i ve h o u s e - s p r a y i n g p r o g r a m m e s 
( A g a r w a l , 1978). T h u s , t he r e s u r g e n c e of 
m a l a r i a in Ind ia s e e m s to b e a resul t of n a t u r a l 
a n d h u m a n cause s . T h e W o r l d H e a l t h O r g a n i -
z a t i o n . whi le t a k i n g n o t e of r e s u r g e n c e of 
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malar ia in 1973. observed that "Malar ia has 
r e -emerged as a m a j o r public heal th prob lem in 
B u r m a , India and Sri L a n k a , and could d o so in 
the near fu tu re , unless ant i -malar ia activities 
a re assessed, revised and in tens i f ied" . Ant i -
malar ia activities a f t e r the resurgence of the 
disease in India have u n d e r g o n e a change to 
meet the fresh p rob lem associated with it. In 
1977, the modif ied plan of opera t ion unde r the 
Nat ional Malar ia Eradicat ion P r o g r a m m e 
( N M E P ) was in t roduced with the objec t ives of 
e l iminat ing malar ia morta l i ty , reducing mor-
bidity, and consol idat ing the gaps. With these 
measures , however , incidence has now decl ined 
to 2.16 million dur ing 1982 and 1.15 million by 
the end of 1983. Fu r the r , h u m a n factors respon-
sible for resurgence, which a re yet to form an 
integral part of the control p rog rammes , would 
shed light on some basic issues of scientific 
investigation. 

The basic epidemiological model f requent ly 
used to study malaria is based mainly on th ree 
factors : host , agent and env i ronment . A m o n g 
these, envi ronmenta l factors imply ecological 
factor^ as well as h u m a n , social and economic 
rondi t i ns, as such a disease is considered to be 

i ' Milt interact ion of these factors. Evidence 
.iUbl< *'om epidemiological investigations 
V2CN' there a re some predisposing factors 

o . l i . i than e n v u o n m e n t a l that are related to the 
•nci<.cucc of malar ia . A m o n g these poor 
hy»K*re, pover ty , illiteracy, poor diet and 
<>ccjp.ition a ie more p rominen t . Poverty cou-
pled with illiteracy aggravates social and econo-
mic condi t ions of the people , and due to those 
condi t ions they fall an easy prey to a host of 
diseases. This p h e n o m e n o n is very common in 
the Indian si tuation. 

Socio-cconomic and cultural factors 

Poor hygiene 

Poor hygiene, e i ther within the house o r in the 
communi ty , is an impor tant factor. Houses that 
a re conges ted , c rowded , d a m p , da rk , ill-
vent i la ted and dirty a re favoured by mosqui toes 
( I l e i r , 1927). According to Tiber Lepes , the 
then Direc tor of malaria control division of the 
W H O , high incidence of leishmaniasis (one of 
the c o m m o n tropical diseases) was associated 
with poor housing in India (cf. Agarwal , 1978). 
In a rural s tudy in Tamil Nadu that examined 

the r e a p p e a r a n c e of malar ia , Hyma and 
R a m e s h (1980) conc luded that dwelling types, 
i r r igat ion, agr icul ture and o t h e r social and 
e c o n o m i c activities con t r ibu te to the increase of 
rural malar ia . In n o r t h e r n India , Mukhcr jcc 
(1980) found that the clustered set t lements 
w h e r e houses a re built with c o m m o n walls and 
a single s e w e r that is open and f lows into pits 
sca t te red th roughou t the se t t l ement , make an 
ideal b reed ing g round for flies and mosquitoes 
as well as for o t h e r pernic ious vectors. 

Poverty and illiteracy 

Pover ty , coupled with little o r no educat ion, 
aggrava tes social and heal th condi t ions of the 
peop le . D u e to ill i teracy, peop le d o not acquire 
even basic in fo rma t ion on san i ta t ion , personal 
hygiene , e tc . ; they a rc not even aware of the 
causes and sp read of d iseases , including ma-
laria, and the prevent ive m e a s u r e s to be taken 
against o t h e r c o m m o n diseases . H y m a and 
R a m e s h (1980) indicate a posit ive correlat ion 
be tween pover ty and high incidence of malaria 
in rural popula t ions . It is t rue that poor people 
a r e ma lnou r i shed , i l l -sheltered and ill-clothed, 
result ing in a w e a k e n e d res is tance to the 
d isease ; thus , they a re never p ro t ec t ed f rom the 
mosqu i to bi tes ( H e i r . 1927). A n historical 
account of mala r ia in p r e - i n d e p e n d e n c c India 
given by Chr i s tophe r s (1935) records that the 
heaviest mortal i ty was a m o n g the poores t sec-
tion of the popu la t ion a n d those dwelling in 
squalid sur roundings . O n e s tudy in the rural 
a r ea of Tami l N a d u , in the pos t - independence 
pe r iod , d o e s not cons ider that pover ty and 
illiteracy a re a n t e c e d e n t s of malar ia in the 
river-side village but conc ludes instead that 
these fac tors h inder cont ro l m e a s u r e s (Hyma 
and R a m e s h , 1980). 

Occupat ion and nutr i t ion 

T h e r e appa ren t ly exists a re la t ionship be tween 
incidence of malar ia and type of occupat ion , 
but there is ne i the r convinc ing nor conclusive 
ev idence to show a re la t ionship be tween these 
var iables , at least per ta in ing to India (Bhat t et 
al., 1962; Neogy & S e n . 1962). People pursuing 
occupat ions that requi re manua l l abour , but 
w h o are not suppor t ed by a nut r i t ious diet , have 
reduced resistance to diseases , and so a re more 
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prone to f r equen t a t t acks of malar ia . T h e 
labourers work ing on road a n d rai lway line 
construction and irr igation p r o j e c t s have n o 
proper shel ter to pro tec t t h e m f r o m m o s q u i t o 
bites. Heir (1927) obse rved that the w o r k e r s 
engaged in occupa t ions such as excava t ing soil, 
or construction of railway lines and roads in 
malarious a reas w e r e m o r e p r o n e to the dis-
ease. However , he sugges ted that these fac tors 
were not directly r e l a t ed ; i n s t ead , hard w o r k , 
exposure to the vectors and a de fec t ive diet 
were predisposing factors . 

Quality of diet is a d e t e r m i n i n g fac tor of 
resistance power o r level of immuni ty . He i r 
(1927), whose obse rva t ions re fe r t o the pre -
independence pe r iod , no ted tha t in rural India 
where poor nutr i t ion coinc ided with hypcr-
cndemicity. the peop le had the largest n u m b e r 
of greatly hyper t ropica l sp leens in ch i ldren and 
malaria cachexy in adul ts . 

M u k h e r j e e (1980) r e p o r t e d the associat ion 
between an unba lanced diet a n d d isease in t he 
Dun where principal sources of c a r b o h y d r a t e s 
are wheat and maize . C o n s u m p t i o n of m a n y 
kinds of vegetables and f ru i t s is a lmost un-
known. These d ie ta ry habi t s result in def ic ien-
cies of p ro te in , v i tamins a n d mine ra l s . 

Agriculture and i r r iga t ion 

The agricultural activit ies with i rr igat ion facili-
ties have led to a change in cul t iva t ion pa t t e rn 
and process, resul t ing in a r e su rgence of mal-
aria in the coun t ry . R a o (1945) f o u n d that the 
introduction of Cave ry r iver -water in to t he 
almost arid a rea of Mysore S t a t e ( n o w Karna -
taka), which in the first few years was hai led as 
a godsend, soon tu rned out to be a mixed 
blessing. The land b e c a m e s a t u r a t e d with all the 
evils of water logging, and fer t i le l ands orig-
inally under tank irr igation a n d a d j a c e n t t o 
valleys became ove rg rown with w e e d s a n d , 
thus, were r endered unfit fo r cu l t iva t ion . A n 
epidemic of malaria was fo l lowed by the 
establishment of h y p e r e n d e m i c cond i t ions in 
the course of a few years , para lys ing t he village 
economy and the ent i re a r e a . A s t he canal 
services were ex tended to cover all the vil lages 
and the area af fec ted by the mala r ia e p i d e m i c 
increased with the extens ion of i r r igat ion, t he 
relationship between irr igation and mala r ia was 
reinforced ( R a o . 1945). While s tudying the 

d i sease ecology of C h a n d i g a r h D u n in N o r t h e r n 
Ind ia , M u k h e r j e e (1980) ident i f ied fou r d isease 
ecological a r e a s w h e r e 4 0 % of all pa t i en t s 
t r ea ted in hospi ta l were su f fe r ing f r o m ma la r i a . 
Bes ides highly var ied c l imat ic cond i t ions , geo-
g raph ic cond i t ions of t he D u n w e r e respons ib le 
for this d isease h a z a r d . T h e a r e a is d o m i n a t e d 
by t h r ee alluvial f ans , two intcrf luvial a r e a s and 
t e r races of the Kaushil la and Sirsa r ivers and 
their t r ibutar ies . Sandy loams a r c f o u n d in 
cul t ivated lands nea r s e t t l emen t s . T h e s e soils 
o f t e n receive a m a x i m u m a m o u n t of i r r igat ion 
usage and h u m a n exc re ta , and most of the f ie lds 
a r c cul t ivated th roughou t the year . P r e d o m i -
nant ly sandy soil occurs in the u p p e r pa r t s of 
the alluvial fans and the lower t e r races leading 
to m a j o r s t r eams . H a r d clay sub-soil occur s in 
sca t te red pa tches , and these soils a r c assoc ia ted 
with clay sub-soil tha t m a k e s d r a inage e x t r e m e -
ly diff icul t . W a t e r r ema ins s t agnan t for longer 
per iods of t ime in the a r e a of clay soils. 

Migra t ion 

T h e impor t ance of migra t ion of infec tcd peop lc 
t o i m m u n e a reas resul t ing in t he s p r e a d of 
malar ia has b e e n ci ted in few s tud ies . H e r 
(1927) cons iders the immigra t ion o l a n o r 
i m m u n e popu la t ion in to an e p i d e m i c a r e a . t 
be ing the most i m p o r t a n t cause of e p a ' c m u s < ' 
mala r ia in India . A cons tan t flow •-> r e -
n u m b e r of f reshly in fec icd p o i s o n s n1 •> 
e n d e m i c a r e a in tensi f ies mala r ia m the -
ous p o p u l a t i o n , in tha t the res ident indtvi JuaL 
w h o w e r e previously relat ively i m m u n e , ^ c or, 
longer ab le t o p ro tec t t hemse lves against th : 
n u m b e r of pa ras i t e s i n t roduced by anophe le r i s 
T h e s tudy in P u n j a b by C h r i s t o p h e r s (1935) 
d e m o n s t r a t e d that a f low of suscept ib le pe r sons 
in to an e n d e m i c m a l a r i o u s a r e a was o n e of t he 
m a j o r fac tors sus ta in ing mala r ia in that a r e a . 
Russel l et at. (1938) , in the s tudy in M a d r a s 
(now Tami l N a d u ) , f o u n d that t he l a b o u r e r s in 
P a t t u k k o t t i , w h o lived in Ma laya to work in 
r u b b e r p l an t a t i ons pr io r t o r e t u r n i n g to the i r 
vi l lages, w e r e likely to be ca r r i e r s of t he 
d i sease . T h e r e w e r e on ly f o u r s tud ies in t he 
p o s t - i n d e p e n d e n c e p e r i o d , t he focus of which 
was not t o s tudy migra t ion a n d its r e l evance to 
m a l a r i a , but to s h o w tha t migra t ion is r e l a t ed to 
a s p r e a d of t he d i sease . R o y et al. (1976) 
o b s e r v e d in T a m i l N a d u tha t t he ru ra l a r e a , 
which was f r e e f r o m m a l a r i a , was in fec t cd by 
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the movement of about 25% of the infected 
cases of non-complete drug t reatment . Con-
versely, another study in the same area (Roy ct 
al., 1979) suggested that both rural to urban 
and vicc versa migration was responsible for the 
spread of the disease. Patel and Ambawani 
(1961) studied issues related to epidemics dur-
ing the eradication of malaria in the forest area 
of Gujara t . From the history of the patients, they 
concluded that all the patients were labourers 
by occupation who were infected while on road 
construction work in the forest area. Russcl ct 
al. (1938) and Hyma and Ramesh (1980) 
present similar findings in o ther studies in 
Tamil Nadu. 

The fragmentary studies cited in the preced-
ing discussion confirm the fact that important 
areas such as socio-economic aspects of malaria 
still remain unstudied in India. Considering the 
human , social and economic factors that act as 
antecedents of malaria, there arises a need for 
systematic research in this field in view of 
changing ecological and socio-economic condi-
tions leading to a 'man-made ' malaria problem. 
In the past two decades, the proport ion of 
agricultural production generat ing f rom irri-
gated lands has been increasing in most parts of 
the count iy . Due to the shift from subsistancc 
dgncultur.il production to commercial produc-
tion, there is a marked geographical mobility of 
the labour forcc to seek seasonal work. Such 
intra- and inter-Mate migration of the labour 
force has been contributing to the high inci-
dence of malaria, and specific regions may be 
malaria endemic areas. T h e agricultural devel-
opment activities with irrigation facilities have 
led to a change in cultivation pat terns and 
processes that might be related to malaria in the 
country. 

Surprisingly, no systematic study, cither at a 
micro or macro level, to examine the inter-
actions between various social and economic 
factors and incidence of malaria has been done 
so far in India and , therefore , the relationships 
are unknown. The studies that are available, 
and cited in the preceding discussion, predomi-
nantly concentrate on describing measures and 
the role of insecticides, without referring to 
human social and economic factors seemingly 
related to malaria. Ray (1981), the then Direc-
tor of the National malaria eradication pro-
gramme for the Government of India, admit ted 
that the studies covering "sociological, health 

economics and management aspects under 
various political and administrative set-up did 
not receive due importance" . H e further sug-
gested that the health planners, particularly 
those dealing with preventable diseases, should 
consider socio-economic aspects. 

In view of the m a j o r significance of malaria 
as a public health problem in India after 
resurgence, and as a result of insufficient 
scientific s tudies related to social and economic 
aspects of the disease, it is necessary to use 
available empirical investigations, conducted in 
o ther tropical countr ies facing similar kinds of 
problems. Thus , it may not be difficult to 
postulate some hypotheses in order to study 
relationships be tween socio-economic and 
ecological factors and the incidence of malaria 
that will help to modi fy the strategy of malaria 
control p rogrammes to suit the Indian situation. 
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