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Introduction

Medical geography is an inter-disciplinary

subject covcrii:g the scicnces of geography

and medicine. It deals with the spatial

distribution of diseases and their correla-

tion with the natural, biotic and cultural

enviionment.
With l4 per cent of thc world population

concentrate d rvithin 2.4 per cent of its land

arca, India presents a highly intricate

health pattern. This study, though related

to West Bengal, identifies some of the

overall geo-medical problems of the Indian

sub-continent. In West Bengal, the subject

has become aggravated due to the present

population explosion, caused partly by

natural increase and partly by the influx of
immigrants from Bangladesh. This factor

rveighs heavily on the alrcady over-satu-

rated health and civic amenities, thereby

creating an imbalance in the eco-system.

Thus the medical morphogeny of West

Bengal presents some unique characteristics

not common to other areas of the country.

MethodologY

The analysis is based on the collection of
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ABS'IRACT I'fhe 1-,aper anal;.ses the splead ol various di-q:ases ilr \{est Bengal, The

analysis is baseel o1 the collectirin of mortality data for dit-Iereur <lisea;es for all the thonqs

ol ,"Vest Belgal covt:ring a peliod of 20 years, 'I'ire mortality data have b:en correlatccl

'vith environmental cotlditions a.c1 the zopcs of colcentl,ation of diffcrent ailments have

been identificJ.

mortality data for different diseases for all
the ilmnos of West Bengal, covering a
period of 20 years. Maps have been drawn
to show the distribution of mortality from
diferent diseases on an average period of
l0 years. Comparison and analysis of the
maps thus drawn and their correlaticn with
the existing environment help in identifying
the zones of concentration of different
human ailments and the dutermination of
priorities in the health and enviromental
programmes.

Environmental Complex

Due to its location in the tropical
environment, West Bengal suffers from
a large number of tropical diseases. The
deltaic lowlands of the south are most
susceptible to disease and as such record a

higher mortality rate than other parts of the

State. The Himalaya and the sub-Himalay-

an zones are noted for a high percentage of
temperate diseases. The following table
gives the correlation between the physio'

graphic regions and the deaths for West

Bengal. ( Vide Table 1 ).
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Table I
Correlation between Physiographic regions and lt4ortality in West Bc'ngal, 196l-?l (3ver.)

Physiographic
regions

The region as a
percentage of
total area

Percent of
deaths to
total deaths

Death rate /
1000 p.:rsons

1. Ptratcau, high
hills and
l110u11tains

2. Hills and pied-
mont plains

3. Itrigh plains

4. Plains

20.8

21.5

s4.4

3.1

9.4

22.8

64.7

5.06

8.39

8.73

7.42

The drainage pattern of West Brngal
plays an interesting role in the distributiou
pattern of diseases. The l{imala,van rivers
form the endemic goitre zone. The rivers of
the Damodar-Rupnarayan-Hocghly Delta
get pollutcd from industrjal and urban
effluents, thereby forming the nucleus lbr
water-borile diseases. The moribund rivers
of the delta-face are the susceptible zones
of malaria.

The influence of climate on disease is
remarkably pronounced. It affects the
micro-flora and fauna. It may be related to
the propagation of germs and vcctors. The

physiological and m:rcro-cosmic effect of
climatr: on man is much more complex.
Temprrature and rainfall with the resultant
humidity may inhibit oi' accelerate the
gro'"vth aud propagation of grrms rind
vectors kading to a seasonal variation of
disease pattcrn and the effioacy of human
bodies to resist them.

In West Bengal, the Ceath rate is highest
in areas with an averagc annual rainfall of
135-175 cm. The foilorving table gives the
correlation between tlie amount of
rainlall and the number of deaths in West
Bengal.

Table 2

Correlation betlveen tho amount of rainfall and the numblr of deaths in West Bengal

Rainfall ( in
cms)

gi 0f total trand
area covired within
this fairfall zone

% of deaths
to total
deaths

Death rate /
1000 pcrsons

Less than 125
12s-t3s
135-150
ts0-175
17s-250
25A-375

Over 375

9.6
20.1

30.7

17.7

7.s
10.6

3.8

6.2
17.4

36.4
26.3
6.0
6.4
1.3

6.7 t
7.77
6.79
8.64
5.41

6.40
4.85



Likerrrise, there are certain correlations
with disease mortality and soil types.
Llteritic soils, red loams, red earths and
sands record a higher death rate thar other
areas. Soil texture, chemical components,
soil micro-organisnis and ground water
play a distinct role in the transmission and
propagation of specified diseases. These
natural factors form the geomcdical in-
fiastructure which can only be slightly
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Table 3

Classification of Diseases in West Bengal

modified or improved.
Man, organisms and vectors form the

biotic environment. While organisms are the
principal causative factors of diseases, vec-
tors help their transmission and spread.
Incidentally, man is the principal biotic
component since this study is composed
mainly of human diseases. The human
factor is important because of its ability to
influence the environment,

49

Hierarchical
order

Causes of D.-ath Present
Classifi-

cation

Inter-
national
Code No.

%of
mortality

to
total

Mortality
late i
mille

l.

2.

a, Cholera
b. Dysentery ( all forns I
c. Food poisoning
d. Typhoid fever
e. Paratyphoid & other

salmonella infections
a. Influenza
b. Pneumonia
c. Bronchitis
d. Other forms of respira-

tory diseases

a. Pulmonary T. B. with-
out mention of occupa-
tional diseases of lungs

b. T. B. of Resp. Sys.

other than pulmonary
T. B. without mention
of occupational disea-
ses of lungs

c. T. B. of meninges &
central nervous system

d. T. B. of" bones & joints
active or unspecified

e. T. B. other forms

Water borne

Diseases of Res-
piratory system

Tuberculosis

040-049 5.7 0.2

468-527 3.9 0.2

002*016 2.3 0.I

T.7
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Hierarchical
order

Causes of Death Present
Classifi-
cation

Inter-
national
Code No.

%of
mortality

to
total

Mortality
rute I
mille
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Table3(contd.)

4 a. Ulcer of stomach &
duodenum

b. Appenndicitis
c. Intestinal obstruction

& hernia
d. Gastritis, deudenitis,

enteritis & colitis, ex'
cept diarrhoea of the

new born
e. Cirrhosis of liver
f. Other diseases of digest-

ive system
a. Vascular lesion affect-

ing central nervous
system

b. Non-meningococcal
meningitis

c. Other diseases of ner-
vous system & sense

organs
d. MentalPsychoneurotic

& personality disorder

a. Rheumatic fever
b. Chronic rheumatic

heart disease

c. Arterio--Sclerotic &
degenerative heart
disease

d. Other diseases of heart
e. Hypertension with

heart diseasq

f. Hypertension without
mention of heart

g. Diseases of arteries &
veins and other disea-
ses of circulatory sys-
tem

Diseases of Di-
gestive system

536.-587 2.1 0.1

DiseasEs of Ner-
vous system

330--393 t" 7 0.09

Diseases of heart 400-468 1.3 0.08

5.

6
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51

Hierarchical
order

Causcs of Death Present
Classifi-
cation

Intar--
national
Code No.

i'" of
mortality

to
total

Mortality
rate I
mille

7.

8.

a. Tctanus
a. Complications of preg-

nancy, Child birth &
puerpcrium

a. Smallpox
b. Measles
c. Chickenpox
d. Mumps
a. Malignant Neoplasm

including neoplasms of
lymphotic & haemato-
poietic tissues

b. Benign and unspecified
neoplasm

a. Leprosy
a. Malaria
b. Blackwater fever
c. Kalazat
d. Other infective & Para-

sitic diseases

a. Diptheria
b. Whooping Cough
c. Meningococcal

Menirgitis

Tetanus

Maternal mortality

Air-borne
diseases ( 1 )

Cancer

Leprosy
Vector--borne
diseases

Airborne
diseases ( 2 )

084--089 0.9 0.04

061

633-688

060
112.-138

0.08

0.04

0.02
0.0r

1.3

0.9

9

10.

l3

11.

12.

r4t--239 0.8 0.81

0.3
0.2

055--057 A.2 0.01

Demographic factors like the growth of
population, its density, sex ratio, rural-
urban ratio, migration, literacy and socio-

economic conditions 
' 
of the pe ople, ali

contribute to the distributional pattern of
diseases. Environmcntal sanitatioo, water-

supply, garbage disposal and housing are

the products of human ingenuity. These in
turn help to bring about urban catastro-
phies. Since thcse are created by and centr('d

around man, efficient scientific program-

( Source : Prepared by the authors )

ming ol resources can easily eradicate these

man-made sliortcomings theriby improving
the general health pittein. On tire other
hand, religion, flrirs, festivals and rituals,
social customs and cultural traits are the
integral part of human lifc. Modification
and iinprovements of there are far more
intricnte and cal only be implemented
by a high,:r so,.:iirl e ducaiion and scientific
rcasoring.
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Classification of Diseases

West Bengal harbours most of the
tropical diseases, like cholera, dysentery,
diarrhoea, malaria and other vector-borne
diseases, leprosy, air-bolne diseases like
smallpox, chickenpox, rnumps, measles,
whooping cough, diptheria, tuberculosis,
pneumonia, bronchitis etc. The State, with
25 per ceiit of its populatir-rn living in urban
areas, compares weli with the more
advanced countlies of the world in the
diseases of the heart, cancer, cardio-vascular
digestive and mental disorders.

For the purposc of simplicity, these

diseases have been grouped under broad
headings, viz., water-borne diseases,

diseases of the re'spiratory system, tuber-
culosis, diseases of the digestive system,

diseases of the heart, air-borne diseases,
vector-borne diseases etc. Other diseases

likc telanus, carlcer, leprosy and cholera
have been dealt with separateiy. IVlaternal
and infant mortalityalso form an interest-
ing part of the study.

Spatial Distribution

The distributional pattern of births and

deaths ruanifests cerlain spatial character-

istics. The high iotensity zone tends to
extend from the south-west to thc rorth-east
between the two low iotensiiy zoircs of
Purulia in the west and the Sunderban and

the Calcutta Metropolitan District in tire

south-east.
Water-borne Discases : These rank fir'st

amongst a ll these diseases categorie s,

accounting for 6 per ccnt of the tolal
deaths. The mortality rate from this disease

group has been cstimated at 0.2 pcrsot per
mille. Cholera, dysentery,' food-poisoning,
typhoid, para-typhoid etc. belong to this
group. Dysentery alone accounts for 75 per

cent of the total number of deaths fiom
water-borne diseases, typhoid (22%),
cholera (2%), and the others (onlyl",;1,
come in order of importatice. Of late,

cholera mortality and those from other
water-borne diseases have been substan-
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tially rcduced. Dysentery still remains
important though its incidence and
mortality rate have substantially declined.

Water-borne diseases have a close aflfrnity
to the well-watered ph,ins ol Rupnarayan-
Damodar-Hooghly D;lta and the plains
of Cooch Behar and Jalpaiguri. Terrain,
drainage and seasoniil climatio conclitions
are the natural cnvironmental controls of
the diseases. But human habitation arid
man's mode oI life control their propagation
and spreading.

Respiratory Diseases : These rank seconC
in importance, accourting for about 4 pci
cent of the total mortality. The mortality
rate of this group is almost identical to
water-borne diseases. Fneumonia accounts
for aboutT3 per cent of the total mortality
figures frorn this group. Next in oir,lcr ol'
importance are bronchitis 1 lEl! ), oih.:i'
respiratory diseases (7 %l anC iriflu:nza (2 e6) ,

Respi.'atory diseases occur practically in'aii
areas throughout the world, and speci:,11y irr
areas of cool damp climate. Theirprevalenc*
in the central plains is well marked, apar.t
from their concentration in the sub-Hiraala-
yan region. [n the developed countries it
has been over-ridden by other degcnerative
diseases, while in the developing counlries
it still forms a very important cirusc
of death.

Tuberculosis: Tuberculosis may bc of 5

types depending on the organs affectecl.
This dis,:ase accounts for only J.3 per cent
of the total mortality having a moi'tality
rate of 0.1 person per mi1le. The coromon
type is tuberculosis of the respiratory system.
This type accounts for about 64 per cent of
the total numbcr oi deaths froin tub;rcu-
losis. Pulmonary tuberculosis accounts for
about 35 per cent while the other forms
account for only l% of the total mortality
figures. Tuberculosis is practically ubiqui-
tous in West Bengal and its concentration
in urban areas is particularly marked.
Though preventive and curative measures
for controlling this disease are rvell-known,
it has not yet been possible to check this
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disease to an appreciable extent' Irilalnutri-
tion and overcrowded living conditions are

contributory factors for its itcidence. So,

unless tire nutritional and living standards

of the population are improved it is really
difficult to eradicate the disease.

Diseases of the Digestive System : These

are previileirt iir the south-central plains of
Burciwiin, llankura, Flowrah lvlidnapur,
and in parts of Mrlda, Jlipriguri and

Darjee ling Cistricts, Th,;sc disctLse s liave

resuited principally from malnutrition. In
the deve loping counirios this disease is quite
commorl spccially in the urban at'c.ts wirere

the mortrlity is tnu'rh iiighci. In the
developed couutries, it is fairly lvidespread
amongst tire pcorer classes of tho popula-
tion. fhis group oucupics th.: 4th ranking
position aolongst the various diseases

prevalent iit West Bengal. 'Iiris type
accollnts for 2 per cent of the total
mortality ligure. The mortality rate iras been
recorded as 0. I person per mille. Within
the sub-types, tire urorulity rate and
percentage to iotai mortality vary widely,
gastritis contributing about 60'15, ulcer of
stomach and duoCenum ll?;, cilrhosis of
liver 92;, intestinal obstruction and hernia
67, and otirer digestive diseases L4%.

Deatirs fiorn appendicitis have now become
practically negligibie.
Diseases o{ the Nervous Systeur : The
distlibutiolal pattern of these diseases is
similar to the digestive system, and account
for about 2% of the toul number of deaths
with a mortality rate o[ 0.09 per milte. Of
the diseases of this group, diseases of the
nervous system and sense organs account
for 59y", vascular lesion aflecting the central
nervous system 24 )L, non-meningococcal
meningitis l4ll and mental psychoneurotic
and personaliry disordcr 4'i'o of the total
number of deaths recorcied in this group.
The incidence of these diseases is particu-
larly high in the urban areas due to social
and maladjustment to r:onfncd spacc, lack
of adequatc urbiin amcnities and the fast
mode o1- urban living.

Diseases of the heart antl circulatory
system come next arrd account for *bout
1,3% of thc mortality with a mortality rate
of 0.08:;, pcr mille. These diseas..is are

mostly reiatcd to the upper social class, but
principally rvithin the white-collar crnployecs
a,rd businessmen. About 7 sub-types are
rccognizcd within this group, of lvhich
hypertcnsiortal diseases iirc most conlmoll
accounting for 36)." of the total niortality
within this gioup. Other sub-types include
cardiac disorder (23'l;), arteriosclerotic
and degenerative heart diseases ( 20 11,).

Cardiac diseases were much less prcvirlent
in the past decades, but they are graduaily
becoming important and may occupy ail
important position in the coming decades,
specially in view of the high expectancy of
liie. Th'; distriLrutional pattern, thougtr
somervhat similar to thc other urban
diseases like diseases of tire nerovous systrir
and digestive system, has the higher
mortality rates concentr;r.ted in pockets.
The mortality rates of urban centres Loo are
well marked, probably due to the greater
stress and strain of urban living.
Tetanus : It ranks 7th in importance and
accounts for about 1.3:; of the total
mortality figures with a mortality rate of
0.08 person per rnille. Tetanus ranks high
in the causes of infant mortality in West
Bengal. It is fairly widespread in the rich
agricultural plains and in their service
centres. It is particularly common in the
lateritic soils, red loams and on the coastal
sernds. The reasons for such distribution are
difficult to ascertain.

Maternal mortality: It ranks next in
importance, accorinting for about 0.91t of
the total number oi deaths with a mortaiiiy
rale of 0.04 person per mille. The wicicspread
distributiorr of maternal deaths has been
somewhat controllcd in recent yeals with
better medical facilities. But in the remole
rural areas where medical faciiities are
lacking, maternal mortality rate still rernains
high.
Air-borne diseases: The general trend in the
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distributional pattern of mortality is

follorved tr.v tnost air-bone diseases. These

have broiidly been classifltJ into t$ o

gf oups riepending on th':it' ntod'l cf
transmission.

1. Diptlieria, whooPing cougir and

cerebrospinalfcver are transmitte<i priilci-
pal1y by drr:plet ii'lfection. Tirey accor"nt ibr
tJ 22/" of the total moi'taiity, rvitlt a n:ortality
ratu of 0.0i person per rnille' Diptireria is

the prilcipal disease of tiri:; grou;o and

accounts fbr 901,; of the total mortality.
Thcse discases aro typical to the temp;t'tttc

latiturics and thcir prevatreilcc in the

tropical plairrs of West B;lgal is rathr:r

poor.
2. Tirc sccond gi'ollp cornprisiag

smallpox \54",,), measles ( 39:o ), cliiskcrt-

pox ( 6?; ) and lnumps ( i",;), acoounts

fbr iLboul i',; oiihe total mort;iiiiy figures

anci has ;l mortaiity rate of L1.04 1rersol per

miile. Tirough these diseases are typical in
tropicai couutries, it is of iittie iinpoi-lairce

in the present decade.

Cancer: It ranks lCth in importance with

a mortality rato of 0.04 pcrson per miile,

anci accounts for 0,816 ol the total moitality
figur:s. Cancer hls been gioup':d into i'-vo

categorits, benign and inalignant neopiasm.

Malignant neoplasm is of fat lilore
impoltanci: and sqslruuts for morc than

95",L af the tot.il cancer mortaiity. The

zonal clistlibution of cailcrr has greaily

increased in recent years perhaps due to

better diagnostic facilities or: due to the

deterioration of urban eilviro$ment. The

numtr:r of urbaa crritreii recordirg cancer

has also sr-ibstantiillly inereesid.
Lepresy : It raaks 11tir in i,aportance

witir a mor:tality rate' of 0'02 person pcr

inille. It accolints for 0.3i; of i.ire totai
mortality of thc State. It tends to be

concentrated in Bankura, lsirbhum foficina-

pur and parts ol Purulia district for over
several centuries. The itciclence cf ieprosy

is particulally higir in the lateritic and red

soil areas. But in the pr';sent dec'ilde, there

has been a a tendency for the affected area
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to expand towards the Calcutta Metlopoli-
tan I)istlict, probably due to pcpuiation
migi:ation.
Yector-lrcrae diseases account for 0.2)L

ol the totai number of deaths with a

moriality rate ol0.0i person per nriile. This
g:.oup inc,ludes malaria, trl:r-ckrvatel fever,
ka1:irar and other infectivu and parasitic
ciiscascs, At prcsent, othcr infictivc and
parasitic Ciseases accoliilt lcr bou'l 809,6

oi' tlie vector-borne diseas;s. ir4ala:"ia cornes

nexl in importance.

?-he Mcelicttl Plorpiiology of Caleutta
Me€ropolis

Calcutta metropolis offers an int,:rcsting
area for casc stttJy. Calcutta, the centrc of
economic rrctivity i:nel th; focai point of
various industi'ies, lies ir the miilst ol an

othcrrvise pledominantly rui'al State. tsut
it r;'pres,;'r:ts a disrnal catalcgue of defi-
citrcies. Calcutta's mairifoici problcms
are cciltrcd princip:iily arorlrrd its higil
population dcnsity, thereby crca,ing acute

irou:ing problems, proliftration of slurls,
shortag,: of rvatcr-suppiy, unhealthy and
choked up sc\vers and heaps of acciiniulat-
ed gar"oagt on public thoroughiarts. In
acfuliticn, i:,cise, pclluted air an,i lack of
opin space crcate acute hralth hazalcis.

The inabiliiy cf the rnitropolitan autiror-
itie s to cop'i rvith the problem has
resulted in a cictcrioration in thi; living stirird-
ard on the one hand, but on the other, it
is tidversely affecting tlt: metropolitan lile
matrix, bringing about a social disorgani-
zatio;t. arrcl ch.ios. 'fne impact of th,;sl coa-
straints on lht h;alth oi thc Calcuttans has
far-reachiug cflects, particuiariy, on thc
physical aud rncntai weli-being of the
people.

The largest metiopolis is thris facing an

eiloi'rllous health problem. The city suffers

froil ihe probltrns of environmental
sitliiii:ion and water-supply, rnaiiunctioning
of srw:rg{r Cisposal syst;m atci acute
congcstion typical of other undcr-devc'loped
countries. These encouragc th,; propagation

1
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and spread of infective and epidemic
diseases like enteric fever, cholera, small-
pox, measles etc. Similarly, tuberculosis
and respiratory iiseases resulting from
combustion furnes, r,ccidents rcsulting frorn
heavy traffic, th,: unplirnned growth of
industries with associated air pollution,
anxiety neurosis and heart diseases resultirg
from stress and strain, and of late, cancer-a
replica of modcrn civilisaion, have lrecome
increasingly prevalent in Calcutta.

Though th,: significance and magnitude
of th,-' irealth problems of Calcutta have
long been realized, no earnest effort for its
improvement or research iras been under-
taken. Furthermore, the rnethods adopted
were more curative or remediai ttran
preventive in nature. In addition, medical
and public health facilities have almost
become over-saturated. The annual picture
is a phase of urban degcneration. Reg;n:ra-
tion of the metropolitan landscape, however,
would depend Targely on the irnmediate
adoption of comprehensive planning and a

programme for urban renewal.

Conclusion

'fhe present analysis reveals that tbe
existirig conditions of health in West
Bengal are far from satisfactory. The decline
in communicat'rle diseases may not be
consicle rerl as a sign of irnprovement in the
general health of the people. A still more
complicated aspect of urban pathogeny is
in its rvay of developing. The impact of
urbanization and industrialization of a rural
and semi-rural society have far-reaching
effects on the people. Maladjustment to the
new mental and physical pressures has its
irnpact on thc society leading to the
degeneration of human value systems,

mental health ancl stability. It is, therefore,
necessary to take immediate mezisures to
improve the social and cultural life
patterns of the community, and by doing so

the environment, with which we are so

closely associated, need a thorough
improvement.
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