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INTRODUCTION

Poliomyelitis or infa.ntile pa.ralysis or
simpll polio is an acute infectious disca.';c

ca,used by enterovirus. In this disea.se, th.e

lower motor neuron in anterior h.orn cells
are involved a.nd it results in sudden flaccial
pa.ra.lysis which ma.y be loca.l or widesprea.d
covering a.ll th.e limb;. Para.lysis is procee-
ded by prodoma.l symptoms of sore throa.t,
fever a.nd pa.in in tnuscles. Respira.tory
musclcs a,re also pa.ra,lysed in spina.l form
of para.lysis. Th.e disea.se is eith.er a.bor-
tive, non-pa.ra.lytic or pa.ra.lytic in form a.nd

caused by viruses ol type I, I1 and III.
The viruscs are present in th.e stools of
pa.tienis rt the timc of onset of the discasc.
The disease is high.ly commuhicable a.nd. be
trii.n;[err"d from one individua.l to anoth.cr-
( i ) th.rough faeca.l contamiiia.tion and
( ii ) througl-r pha,ryngea.l secretions directly.
Milk and water may be tl".e mode ol
communicefion and flies may transmit it
a.lso. Epidemics vary widely in their
incidence of a.bortive and non-paralytic case.

EPIDEMIOLOGY

There is much cha.nge in th.e epidemio-
logical behaviour of poliomyelitis. The
disease, origina.lly sporadic, has now
evolved itself into an epidemic form. In
countries with poor living conditions
with low public hea.lth organisational work,
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the disease is endcmic. The disease was
predominantly of infantile paralysis and wa,s

found nru,ch in infa.nts but has now shown
tendency to affect th.e higher age group.
The cpidemic poliomyelitis which was earlier
confined to countries with temperate climate
is now b:ing increasingly reported from
tropical parts of the world. Eventhough,
it is a diseasc of infarcy and childhood,
its cases ra.rely oc;ur before six nronths
of a,ge a,nd maximum ca.ses are being
reported between 5 and l0 ycars of age.
Some 80/, of the tota.l cases in India. occur
in children below 3 yea.rs and 95 i( of the
ca.scs arc seen below five ycars of age. In
the developcd coultries like U.S.A., 251 of
ca.ses are above the age of fifteen. Polio-
myelitis mortality mostly ranges between
l0 and 20o1, but 501 of those who escape

death are ciipplccl in various ways anci

inclucle pcrmanent muscular paralysis a,nd

deformities in bones. Virus of this disease
is more active d,uring summer and severe

winter. The rate of incidence is higher in
thickly populated a.reas.

GEOGRAPHICAL DISTRIBUTION OF
INCIDENCE

With the advent of immunisation like
Salk va.ccine, the disease has become un-
common in the developed countries, but
incidences have been noted in the
countries like Canada, S. Australia, New
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Zealand, South Africa, Sweden, Norway,
Austria and Hungary in which morbidity
rate ranges b:tween 40 to 80 per 1,00,000

population. In India, the first reported
epidemic occured in 1936 in and around
Calcutta where 1,068 deaths were noted.
Since then more epidemics have occurred
at various times in Madras, Bombay,
Gujrat, Rajasthan, U. P. and Delhi and
maximum reported paralytic poliomyelitis
cases in lndia were 12,326 intheyear 1974.

Overall Indian morbidity rate has always
remained below 10 per 1,00,000 population
during la.st 80 years and it is considerably
low as compared to other und.et developed
countries of the world.

OBJECTIVES

While studying the trend and morta.lity
patterns of poliomyelities in Maharashlra,
the attempt has been me.de :

( i ) to analyse the trend of mortality of
the disease in the state,

( ii ) to analyse the va.ria.tions in mortality
per rural and urban area.s of Maha-
rashtra.,

(iii) to identify the areas of significant
occurances of the disease,

(iv) to analyse the mortality trend in
major cities of the state and

( v ) to correlate the trend of spatial
distribution of the disease with
geographical phenomenon if any.

SOURCES OF DATA
The author ha.s based his studies on the

statistics a.vailable in th.e report of ' Vital
Statistics of Manarashtra'. The data were
availa.ble from 1970-83. The districtwise
mortality rates ?.re calculated separa.ting

the district into rural and urba.n area.s.

These rates rvere grouped into three periobs
of time i.e. ( i ) 1970-73 (ii) 1974-78 afi
(it|) 1979-83. The records of dea.ths were
also studled for 29 major cilies whose
populatiou is more then 1,00,000 per 1981

census. The moriality rates for these major
cities and for remaining small cities were
also studied separately. The sexwise death
rates were also considered for finding out
th.e variations in the occurances of polio-
myelitis in Maharashtra.

TRENDS OF POLIOMYELITIS IN
MAHARASHTRA

In Maharashtra,, the first reported inci-
dence of poliomyelitis was noted in year L949

in a.nd around Bombay city, where 389 cases

were reported a.nd 65 out of them died.
Afterwards the cases and even deaths
were not properly recorded. Now, in this
paper the author has studied the trend of
mortality for l4 yearsi. e. from 1970 to 1983.

The districtwise and sexwise mortality rates

are studied and represented in Fig. Nos.
| &2 & in Table No. I to 3. The averzrge

mortality rate of Maharashtra is low and
it ranges between 0.11and 0.32per 1,00,000
population.
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TABLE 1

Death rate / 1,00,000 est. population

Region
1970 197 I 1974 1975 1976 t977 1982

t7

Sr.
No.

I

2

3

4

5

6

1

8

State average

State rural area average

State urban area aYerage

Bombay city

Nagpur ciry

Pune city

Kolhapur city

Rest of major ( 25 ) cities
of state

All other small clties

0.11

0.01

0.36

060

0.30

0.10

0.80

0.1 3

0.1 8

0.01

0.50

1.00

0.50

1.90

0.20

0.18

0.03

0.50

0.80

1.90

0.20

0.70

0.19

0.20

0.03

0.57

1.00

0.30

0.40

1.30

0.18

0.40

0.25

0,06

0.66

1.10

0.20

0.50

0.30

0.50

0.19

0.06

0.50

0.90

0.50

0.20

1.00

0.20

0.28

0.10

0.60

1.30

0.30

0.20

1.10

0.13

1983

0.32

0.20

0.50

0.90

0.20

0.20

0.30

0.40
l

9t 0.30 0.20 0.150.20 0.04 0.20

TABLE 2

Region

State's rural area average

State's urban area average

State's average

1970-73

D. R. / 1,00,000 est. population

1974-78

0.04

0.50

0.20

1979-8 3

0.15

0.55

0.30

0.02

0.43

0.15

TABLE 3

Rank
No. District

Gr, Bombay

Nagpur

Kolhapur

State average

Pune

Satara

Solapur

Jalgaon

Bir

Sangli

'*1,iaff,{,1#'"'i xr 
J

Urban areas
of the Dist.

Urban D. R./
I,00,000 populati

1970-83

0.95

0.66

0.52

0.46

0.4I

0.40

0.38

0.33

on

I 0.95

0.27

0.24

0.21

0.19

0.18

0.15

0.13

0.11

0.11

I
II

III
IV

v
VI

vII

Gr. Bombay

Kolhapur

State average

Nagpur

Solapur

Pune

Satara

Jalgaon

II
III

IV

VI

VII

VIII

VIIT

(Source.. Compiled by author from records of vital statistics pune, M. S, )
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DISTRfCTWISE TREND

The mortality rate of the state shows

increasing trend from 0.11 (in 1970) to
0.32 (in 1983 ). It has also been observed
that the districts with high urban popula-
tion show more mortalify. The highest
mortality is observed in Grea.ter Bomba.y

District ( 0.95 average of 14 years ), follow-
ing Nagpur (0.27 ) and Kolhapur ( 0.24 ).
These districts show moro mortality rat'"s
th.a,n state's average ( 0.21 ). These districts
are followed by Pune ( 0.19 ), Sata.ra. (0.18),
Solapur ( 0.15 ), Jalgaon ( 0.l3 ), a.nd tsir
a.nd Sangli (0.11 each). The low death
ra.tes are observed in the rural districts
like Raigad, Dhulia, Aurauga.bad and
Yeotmal. The mortality rate of Greater
Bombay district is 4.5 times higher than
the state average ( Fig. I & Fig. 2 ).

AREA AND SEXWISE TREND

The districts mortality da.ta is separa.ted

into rural and urban a.reas and the areawise
mortality ra.tes rvore studied. It has been

found out that 81,2\ of tbe Poliomyelitis
deaths of the sta.te are occuring in urba.n
&reas. The urban death rate of the state
was as big as 0.55 during 1979-83 while
maximum rural death ra.te lyas 0. 15

which is observed during sanre period
( R.efer Table 2 ). It seems that the areas

of significa.nt occurra,nce of the disease are

the thickly populated urbanised districts
and the nrajor cities of the state. The
state's urban death rates range between
0.36 and 0.66, while in the rural arcas they
vary in befwe en 0.06 and 0.20.

The paralytic poliomleiitis is more
cornmon amongst the children belorv fil'e
years of age in the state and it is observed
that in Maharashtra 58.3% deaths by this
disease are occuring amongst the male
population. In rural areas the male morta-
lity perceetage is 56:4, wliile in the citics it
is 58.4f. It seems that male population is
more susceptible to the disease than female.

TREND OT' DISEASI] IN URBAN AREAS

The data for 29 major cities ( wirose
population is above 0.1 million ) were
studied separately so as to study the effect

of overcrowding on the incidence. The

mortality rates for remaining smaller towns
are also calculated separately. lt has becn

observed that the bigger cities irave higher
incidence of the disease and disease intensity
goes on decreasing from bigger to smaller
towns. In almost all cities in the slate the
prevalence of the disease show either the
constant rate or the rates of incteasing
tendency withirr the period of study. The

major cities like Greater Bombay ( 0.95 )
and Koih;rpur ( 0.66 ) show the rates bigger
than state's urban averages. It is followed
by cities like Nagpur, Solapur, Pune,
Satara and Jalgaon, The smaller towns
have even the rates higher than the rural
areas ( Refer Table No. 3 ). It seems that
the Greater Bombay city plays a greater

roll in altering the poliomyelitis death rate
of Maharashtra, 68.12i( of the state's
urban deaths are occurring in th.is cify and
th.e death rate of this city accounts to 4.5

times bigger tharr the state's average.

['INDINGS

The trend of poliomyelitis mortality in
Maha.rashtra lbr the period 1970-83 reveals

that :

( i ) Mortality rates are increasing
successively every year in the state.

( ii) The thickly populated districts
like Greater Bombay, Kolhapur,
Pune, Nagpur, Jalgaon and Salgli
show higher incidence.

(iii) Poliomyelitis is exclusively the
disease of urba.n origin in the statc.
The urba.n a.verages ate 2 to 3

times bigger than the stale's
averages.

(iv) Major cities show increasing inci-
dence as 68.2% of state's urban
deaths do occur in Bombay citY
and are follorved by Nagpur citY
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(5.4%) and Pune and Kolhapur
cities ( 2.61 each).

( v) Male deaths are more than female.

(vi) The mortality rates of the state
are decreasing from major urban
areas to the smaller rural areas.

CONCLUSION

The continuous upward trend of the
rnortalily rate of poliomyelitis in the state
and in major urban areas speciflcally indi-
cates its severe prediction in the future.

Prompt notification of the cases to the
bealth authorities is needed. Since polio
virus has been mostly found in bowel waste
of the patients, adequate arra.ngements for
proper disposal of urine and faeces of the
patients in th.e rural areas should be made.

All the children of the susceptible age

should be given active Salk vaccine immu-
nization. The children in the schools in
the urban areas of the state should be
periodica.lly checked to reduce the ever
increasing rate of this disease in this state.
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