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Endemicity and Epidemicity of Cholera
A. M. KAMAL, M.D.'

In this review of the factors governing the endemicity and epidemicity of cholera, special
attention is paid to attempts to demarcate endemic areas by statistical methods, in particular
by the use of Swaroop's " index of endemicity ". Once such areas are delineated, it is
possible to assess the characteristic features-such as the presence of numerous water
tanks, the heavy pollution of water in the dry season, and socio-cultural factors-which
help to maintain continuity of infection.

While some of the causes underlying epidemic outbreaks of cholera are still obscure,
it is clear that these outbreaks derive in large part from the introduction of infection into
communities whose members have no immunity (or have lost their immunity) to cholera,
and that a very important role is played here by movements ofgroups of the population-
particularly, in India, the movement ofpilgrims and others to andfrom fairs andfestivals.

ENDEMICITY

Pollitzer & Swaroop (in Pollitzer, 1959; chapter 2),
discussing the world incidence of cholera, spoke of
three arbitrary phases or periods in the history of
the disease:
First period: prior to 1817, "during which

cholera was confined to the East,
if not almost exclusively to India ".

Second period: from 1817 to 1923, " during which
pandemics originating from India
spread to countries lying east and
west of India and, in some cases,
swept over several continents of the
world ".

Third period: from 1923 up to date, during which
" cholera became once more almost
entirely a disease of the East, be-
cause during that time no major
spread westwards beyond Afgha-
nistan took place, with the exception
of an invasion of Iran in 1939 ... 2

(Fig. 1).
A question that has been and still is asked is:

since the disease has receded and disappeared com-

1 Professor Emeritus of Epidemiology and former
Director, High Institute of Public Health, Alexandria;
former Under-Secretary of State, Ministry of Health, Egypt.

2 The two epidemics which occurred in Egypt (1947) and
in Syria (1948) are not included here as their origin has not
been elucidated.

pletely from regions which have been invaded more
than once and which have shown epidemic outbreaks
in consecutive years, why does it persist in India
and in a very few of its contiguous countries ? In
other words, why is cholera " endemic " in these
areas ?

Epidemiologically speaking, endemicity as applied
to a communicable disease means the presence of
an illness or infection in a community whose social
circumstances or environmental conditions, or both,
do not offer any effective barrier to its spread
(Kamal, 1958). The Joint OIHP/WHO Study-Group
on Cholera (1949) defined an endemic area " as one
in which, over a number of years, there is practically
continuous presence of clinical cholera ". As if to
avoid any misinterpretation of the meaning of the
word " presence ", the Study-Group suggested that
" the essential criterion for the determination of
endemicity should be continuity of infection rather
than the number of persons affected ".
A statistical approach to the problem was adopted

by Bryden (1874). Studying the incidence of cholera
in the Bengal Presidency, he came to the conclusion
that Bengal and some of its contiguous regions
are the endemic areas in India. The next applica-
tion of the same approach was made by Bellew
(1884), who studied the records of cholera incidence
in India as a whole and concluded that there are
endemic areas in India other than Bengal and its
adjacent areas. Pollitzer states that Bellew's de-
marcation of endemic areas in India is more or less
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FIG. 1
SPREAD OF CHOLERA IN THE WORLD FROM 1865-75 TO 1948-60

in agreement with that made recently by Swaroop
(1951) and Swaroop & Pollitzer (1952). Even
Bellew's description of the endemic areas is, as
Pollitzer states, almost invariably valid and has been
conceded by all subsequent observers. He stated
that the endemic areas were characterized by a low-
lying, alluvial, waterlogged soil, subject to periodic
inundations by the seasonal floodings of the great
rivers by which those areas are traversed in deltaic

formation. Other characteristics were the moist hot
climate and the overpopulation of those areas.

Other workers, such as Rogers, Russell and
Sundararajan, have taken very much the same line.

All these attempts to demarcate endemic areas
were based on the general incidence of the disease
in the different sections of India without discriminat-
ing between continuous or occasional incidence.
(By the latter term is meant epidemic visitations
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interrupted or separated in time by periods of non-
existence of the disease.)

It is this difference in approach that, in the writer's
opinion, led the Joint OIHP/WHO Study-Group to
suggest " continuity of incidence " as fundamental
in the designation of an area as endemic.

Accepting the principles laid down by the Joint
OIHP/WHO Study-Group, Swaroop (1951) studied
the incidence of the disease in India. He tried to
evolve a yard-stick, or rather an " index of endem-
icity ", by studying cholera mortality over the longest
possible period of time, mortality being preferred to
morbidity because it gives a better picture of the
incidence. He computed the average mortality rate
from cholera for the 15 years with the lowest mor-
tality during the period from 1901 to 1945 and used
the magnitude of this average " to provide a rough
index of endemicity... the term . . . being used in a
purely relative sense ".

This, as Swaroop himself admitted, did not
demarcate the truly endemic areas, but excluded
those districts in which endemic zones of cholera
could not be expected to lie.
Although this study showed the difference in

incidence in the different districts, yet it did not take
into consideration the factor of " continuity of
infection" as advised by the Joint OIHP/WHO
Study-Group.

In order to investigate this, Swaroop worked out
the average number of months during which each
district had been free from the disease during 360
consecutive months, and the mean duration in
months of the various periods free from cholera
deaths was calculated for each district. " This mean
figure provides yet another rough numerical index
for classifying districts in regard to the continuity of
cholera. A low mean value would indicate the
existence of endemic areas in the districts and con-
versely a large value would suggest that the district
is not likely to contain endemic foci."
Comparison of the results of these two studies

showed a fair degree of similarity.
To guard against any discrepancy between old

and more recent figures and to avoid the introduction
of any bias due to new control measures, determina-
tions of the weekly periods of freedom from the
disease over the previous 10 years were calculated
for comparison. The results agreed with the 30-year
monthly analysis. The final grouping of the districts
in which endemic areas were to be expected showed
that:

" 1. All endemic tracts are located generally
around rivers.

" 2. All these tracts lie in areas of high population
density.

" 3. All of them lie in very low-lying lands, i.e.
none is more than 500 feet above sea level.

" 4. All these tracts lie in areas of high absolute
humidity" (Fig. 2 and 3).

Swaroop's delineation of the endemic districts in
India agrees very largely with the observations and
studies made by former workers, and he has put
into the hands of epidemiologists a useful method
of gauging endemicity. It has to be noted, however,
that it is not necessary to insist on a long period of
years being studied, provided that the periods of
freedom from infection are not frequent or of long
duration, since, if they were, the area under study
would have to be qualified as " non-endemic ".

It should be noted also that while such studies are
useful for comparing different areas in the same
country they would prove unsatisfactory for com-
paring the cholera endemicity in different countries,
" because marked differences exist in the size of the
administrative units for which cholera records are
available" (Swaroop & Pollitzer, 1952).

Endemicity in Bengal
Bengal is mainly the land formed by the Ganges-

Brahmaputra delta. Although this region was divided
in 1947 into West Bengal and East Pakistan, from
the point of view of cholera epidemiology it must be
considered as a single area.

It is well known that Bengal acts as the fons et
origo of cholera, and the recent studies of Swaroop
have shown that most of its districts could be clas-
sified as hyperendemic. Indeed, those studies have
shown that at least eight of the districts situated in
Bengal did not have even a single month which was
free from cholera deaths during the 360 months
studied. These districts are: Howrah, 24-Parganas,
Calcutta, Burdwan and Midnapur in India (West
Bengal) and Dacca, Mymensingh and Tippera in
East Pakistan (East Bengal).
The topography of the whole region and the net-

work of river systems are typical of areas having all
the characteristics which have been worked out for
endemic zones, as may be seen from any physical
map of the region.
Swaroop & Pollitzer (1952), in their study of

cholera endemicity in India for the period 1901-45,
designated six West Bengal districts and nine East
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FIG. 2
1961 POPULATION IN PAKISTAN, INDIA, BURMA AND THAILAND a

anoniate 10 00pplain
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a One dot indicates 100 000 population.

Pakistan -districts as hyperendemic. The West
Bengal districts were Howrah (125), 24-Parganas
(120), Calcutta (92), Hooghly (64), Midnapur (61),
and Burdwan (47); and East Pakistan districts were
Bakarganj (107), Dacca (104), Khulna (99), Tippera
(99), Faridpur (97), Jessore (85), Mymensingh (72),
Sylhet (72), Noakhali (60).1 Endemicity levels based
on the average mortality rates per 100 000 during the
four years of lowest prevalence in the period 1949-59
are given in Table 1 and shown graphically in Fig. 4.
Comparison of the figures given there with the
1901-45 figures just noted shows that in the long run
there is a general decline in cholera mortality which
is more apparent in West Bengal than in East
Pakistan. In the former area, Howrah led during the

1 The figures in parentheses are the average annual
cholera mortality rates per 100 000 inhabitants for the
15 years recording the lowest incidence of the disease during
the period 1901-45.

first period and then ranked second; otherwise the
various districts remained in the same order. In
East Pakistan, however, Bakarganj leads in both
periods, with Dacca falling from second place to
fifth.
A new statistical approach to measure endemicity

in West Bengal (and one which could be applied to
other territories) was evolved by Abou-Gareeb (1961),
who carried Swaroop's approach a step further.
" The district is taken as the geographical unit of
study and the month as the time unit ... For each
district the annual specific death-rates from cholera
per 100 000 in that district, the monthly death-rates
and the 5-year, 10-year and 20-year (1938-57)
averages (arithmetic mean) were calculated . .
Then the 21 annual and monthly cholera specific
death-rates for each district were arranged in des-
cending order of magnitude. The seven years with
the lowest annual and monthly cholera mortality
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FIG. 3
MAIN RIVERS AND LOW-LYING AREAS IN INDIA, EAST PAKISTAN AND BURMA

FIG. 4
CHOLERA ENDEMICITY IN BENGAL, 1949-59a

a For key to map, see Table 1.
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TABLE 1
CHOLERA ENDEMICITY LEVEL IN BENGAL, 1949-59, AND KEY TO FIG. 4

West Bengal (India) East Bengal (Pakistan)

Number Number
on map District Rate per on ma District Rate per
(Fig. 4) IOOOOO0a (Fig. 4)

Ditit 1o00000a

1 Cooch Behar - 17 Dinajpur 0.25

2 Jalpaiguri 18 Rangpur 1

3 Darjeeling - 19 Bogra 2

4 West Dinaipur 0.15 20 Rajshahi 1

5 MaIda 0.67 21 Pabna 6

6 Murshidabad 0.70 22 Kushtia 4

7 Birbhum 2 23 Jessore 30

8 Purulia 2 24 Khulna 32

9 Bankura 5 25 Mymensingh 6

10 Burdwan 5 26 Dacca 25

11 Nadia 2 27 Faridpur 34

12 Midnapur 3 28 Bakarganj 51

13 Hooghly 5 29 Sylhet 7

14 Calcutta 21 30 Tippera 22

15 Howrah 17 31 Noakhali 18

16 24-Parganas 10 32 Chittagong 12

33 Chittagong
Hill Tracts 0.75

a The rate per 100 000 expresses the average annual death-rate during the four years of lowest
prevalence in the period 1949-59.

were separated and for each district the average
value for each year and each month was calculated.
Analysis by this method was carried out for each
district and for the whole State and the results were
illustrated diagrammatically by frequency polygons,
showing the " monthly endemicity level " in each
district as compared with the whole State. By this
method, the author was able to show " the different
seasonal components involved in the various factors
suspected of playing a part in cholera endemicity-
relative humidity, rainfall, temperature, etc.". The
results of this study, in addition to confirming that
Howrah, 24-Parganas, Hooghly and Calcutta are
the districts with the highest level of endemicity in
West Bengal, showed that " the first waves in Mid-
napur and Murshidabad (and in 24-Parganas)
appear and reach their peaks earlier in the year than
the start of the solitary wave in Calcutta. This
observation argues against the view expressed in the
report of the Indian Council of Medical Research

(1959) that the cholera experience in the whole State
depends largely on the cholera experience in Cal-
cutta ".
Another approach to gauging endemicity is based

on epidemiological investigations. As an example
may be mentioned Abou-Gareeb's attempts to
detect endemic centres in Calcutta through sampling
of tank and river water at certain spots noted for
high cholera incidence (Abou-Gareeb, 1959, 1960b;
Mukerjee et al., 1961) or through study of the
families of cholera patients (Abou-Gareeb, 1960a).
The validity of such studies can be evaluated by
investigating the " index of endemicity " for other
subdivisions, as there is always the possibility of
marked differences not only between adjacent dis-
tricts but even between adjacent subdistricts, as is
evident from Table 2 and Fig. 5.
The question remains, however, why cholera per-

sists in India and its contiguous countries when it does
not do so in other countries which it has invaded
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TABLE 2
CHOLERA ENDEMICITY LEVEL IN CALCUTTA AND SURROUNDING UNIONS, 1948-60,

AND KEY TO FIG. 5

I Number
Rt eDistrict Thana Union on map | Rate per

~~ ~~~(F g. )io
Hooghly Serampur Uttarpara 1 35

Howrah Sadar Domjur 2 5
Sankrail 3 12
Bally 4 7
Jagacha 5 8
Howrah Municipality

(incl. Bantra, Golabari,
Malipanchghara, Sibpur) 6 37

24-Parganas Sadar Bhangar 7 8
Maheshtala 8 2
Behala 9 24
Tollyganj 10 0.23
Metiabruz 11 9

Barasat Rajarhat 12 -

Barrackpore Khardah 13 7
Baranagar 14 12
Dum Dum 15 0.71

Calcutta 16 21

a The rate per 100 000 expresses the average annual death-rate during the four years of lowest
prevalence in the period 1948-60.

FIG. 5
CHOLERA ENDEMICITY IN CALCUTTA AND

SURROUNDING UNIONS, 1948-60a

a For key to map, see Table 2.

more than once and where the socio-economic status
and the level of environmental sanitation are favour-
able to continuity of the infection. That is a very
difficult question to answer, yet there is in the ende-
mic, especially the hyperendemic, regions of India
one characteristic feature which is lacking in most
other regions-namely, the tremendous number of
tanks scattered all over these areas. A recent study
of cholera in Thailand (Siddhichai & Grayston, 1960)
has shown ponds and klongs to be an important
factor in the occurrence and spread of cholera in
that country as well. This, of course, is not the only
factor, but no doubt these tanks, klongs and the like
play a very important role in all the endenmic areas
of Asia, particularly if there is any validity in the
theory of the spontaneous transmutation of vibrios.

EPIDEMICITY

Cholera epidemics fall into two types: the exotic
type, due to the invasion of a " clean " territory;
and the seasonal epidemic exacerbations in an
endemic area.

There is no need to dwell at great length on the
first type. It has usually been designated as explosive
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in onset and in spread, ending as abruptly as it
began. This last characteristic is dependent on a
variety of factors, the two most important being the
condition of the environment and the control
measures adopted (including, of course, public
health education). There has been more than one
instance recently of epidemic invasions-all put
down in a comparatively short time-the best
example being perhaps the 1947 epidemic in Egypt.
During the era of pandemic spread of cholera all

investigations pointed to the infection's having
originated in prepartition India, where the disease is
endemic. There is some difficulty, however, in
proving beyond doubt that the same happened in
those recent epidemics that have been recorded
outside India and East Pakistan. Thus, any relation
between the 1947 epidemic in Egypt and British
troops arriving in Ismailia from India or East
Pakistan could be ruled out; the writer, studying
retrospectively the first cases in that epidemic (un-
published data), proved that they were definitely
unrelated to those troops, although the origin of the
epidemic remains obscure and all efforts to elucidate
it have failed.
The last epidemic in Afghanistan occurred after

a series of outbreaks in the adjacent territories of
West Pakistan. In May 1960 cholera broke out in
the Punjab and Baluchistan Provinces of West
Pakistan. Within a short time the infection spread
from the Punjab westward to the North-West
Frontier Province, adjacent to Afghanistan. During
the last quarter of 1960, epidemic outbreaks occurred
in Afghanistan in the two areas contiguous to the
infected provinces of West Pakistan, in each case the
outbreaks in Afghanistan following chronologically
on those in Pakistan.
The 1958-59 epidemic in Thailand provides

another example of an obscure source of infection.
It is true that it began at the time of the peak of
epidemic occurrence of cholera in the Bengal area,
especially East Pakistan, but the fact that Burma was
spared any epidemic outbreak at that time does
away with the " continuity" theory of spread.
There is, however, nothing to suggest that there was
not a direct relationship between Bengal and Thai-
land through maritime traffic-a method of com-
munication between non-adjacent territories that
was proved to play a positive role in the importation
of infection during the recent epidemics of El Tor
cholera in countries as far apart as Sarawak, Borneo
and the Philippines. It is reported 1 that in those

I See the article by 0. Felsenfeld on page 289 of this issue.

areas the disease began (and was most prevalent)
among fishermen, boatmen and those living near the
shore and that the factor responsible for the spread
of the disease was a regatta in which persons from
various infected areas took part.

These exotic epidemics, however, are disappearing
in lands far from the endemic areas, owing to
enforcement of the International Sanitary Regula-
tions. However, normal traffic and commerce be-
tween endemic zones and their adjacent countries
must inevitably be somewhat hampered if those
Regulations are rigidly enforced, although the ex-
tensive land frontiers between the countries most
intimately concerned render their strict enforcement
very difficult in practice.

Cholera is an evasive disease and nobody knows
exactly the relative quantum of mild infections and
vibrio carriers among the residents in endemic areas,
as compared with the quantum of overt clinical
infections, although recent investigations do prove
that the latter constitute only a small minority. It
follows, then, that such excursions of the disease
outside its habitat to adjacent areas will continue to
occur. The only measure which might reasonably be
proposed to prevent or at least to lessen the number
of such excursions would be the institution of ade-
quate and continuous " intelligence procedures " in
the areas of traffic between an endemic zone and
the adjacent territories. The main purpose of such
an intelligence scheme would be the detection of
early contamination of water sources or of mild cases
of diarrhoea that might pass unnoticed or un-
diagnosed. If countries threatened with cholera
invasion were to adopt such a preventive measure,
the world would be relieved from the continuous
threat of pandemic or semi-pandemic excursions of
this disease.
The other type of epidemicity is represented by

seasonal rises of morbidity occurring year after year
in endemic areas. To explain such exacerbations
by an accumulation of susceptibles is out of the
question, first because there is no statistical evidence
of any such accumulation, and secondly because
plotting of the reported cases in certain endemic
areas has shown a yearly rise in two waves. On the
other hand, an explanation of these exacerbations
on the basis of the introduction of a new strain of the
causative agent against which the population is not
immune, although possible, is unlikely because of
the periodicity of these outbreaks and because
bacteriological investigations have so far provided
no confirmatory evidence.
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Climatic factors such as humidity, temperature
and rain have long been put forward by a number of
workers as those governing the rise and fall of these
epidemic additions to the quantum of pre-existing
morbidity.

Studies of temperature and humidity have not
shown any clear-cut correlation between these
fluctuations in these factors and seasonal epidemic
exacerbations of cholera. (Details of these studies
are fully discussed by Pollitzer, 1959.) In the present
writer's opinion, any influence that temperature and
humidity might have is limited to their effect on the
viability of the vibrio outside the body of the human
host, in or on the vehicles of infection, especially
water and food. Nevertheless climatic temperature
and humidity are not the sole factors influencing this
viability; the pH of the medium, its salinity (in the
case of water), the duration of its exposure to the
ultraviolet rays of the sun, etc. are other factors
which overshadow the role of temperature and
humidity of the atmosphere.

Rain, on the other hand, has proved to be directly
related to the epidemiology of cholera in endemic
areas.
The factors that govern the occurrence of these

seasonal exacerbations may be summarized as fol-
lows:

1. Increase in the quantum of sources of infection
by:

(a) increase in the number of sources themselves,
or
(b) increase in the dosage of infection, or
(c) both (a) and (b).

2. Increase in the quantum of exposure to infec-
tion through:

(a) obligatory reliance on infected sources, or
(b) new conditions of transmission among those
exposed to risk.
The undisputed main characteristic of endemic

areas is low-lying land studded with as many pools
and tanks as there are bustees or the like and criss-
crossed by a network of canals and rivulets. Most
of the population live in conditions of relatively
primitive sanitation on the edges and banks of these
pools and rivulets, using the water and at the same
time contaminating it continuously and by all pos-
sible means.

Before the rainy season and in times of drought,
these water sources become so heavily contaminated
that factors 1 (b) and 2 (a) above play their role in

increasing morbidity, with the result that the seasonal
epidemic will then be influenced by the other known
factors of spread-contact infection, movement of
population, feasts and festivals etc.
When rain falls, dilution and " washing out'" of

the contaminated waters occur, causing a diminution
of the quantum of infection with the result that the
general morbidity declines. A factor contributing
further to this result is that rain makes road com-
munications difficult in these areas, and many com-
munities become more or less isolated. Consequently
dissemination of infection through movement of the
population is lessened. The opposite of this happens
when large congregations of people from different
districts meet and live under difficult conditions. In
these circumstances factors 1 (a) and 2 (b) above play
a part.
Thus while rain does have an effect on the epide-

miology of cholera in endemic areas, it is an indirect
effect and one which must be considered relative
rather than absolute in view of the multiplicity of
other factors-some still obscure-which are also
operative.
Mention must also be made of the well-known

role-recorded by most Indian epidemiologists-
played by fairs and festivals in the spread of cholera
from one State to another. Numerous works have
been published on the subject and it will be sufficient
here to mention the report of the Central Expert
Committee of the Indian Council of Medical
Research (1959). In that report there is convincing
evidence, not only of the role of fairs and festivals,
but also of the role of ordinary movement of the
population by road, rail and river, in disseminating
infection. It is noteworthy that infection, when it
spreads, invades neighbouring areas in sequence,
both in order of geographical contiguity and chrono-
logically. " The direction of the spread of cholera is
determined by the paths of human travel . . . The
disease spreads to any point of the compass to which
infected persons might turn their faces and direct
their steps . . . Cholera is never known to extend
from place to place faster than man can travel."
A very interesting example of how the topography

of an area gives it relative immunity-and immunity
of any sort is always relative-against the introduc-
tion of infection through pilgrimage is provided by
the following extract from the above-mentioned
report: "The relative freedom of Bastar from
cholera is a rather interesting feature. The geo-
graphic formation of this area is not favourable for
free communications and thus discourages travel

2
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through it... Infection from West Bengal does not
normally spread to Madhya Pradesh through Chota
Lagpur in lower Bihar. This is a forest region with
few communications. Moreover, the aboriginal
tribes predominantly inhabiting this region do not
normally travel much outside the region. Indeed,
during 1958, this area remained almost completely
free from infection and there was only a small
outbreak lasting a week or two."
Such is the circumstantial epidemiological evi-

dence relating to epidemic outbreaks of cholera.
It is possible that by phage typing of the causative
vibrio in different outbreaks and epidemics in dif-
ferent areas or countries more direct evidence on
the epidemicity of the disease will be brought out.

INTER-EPIDEMIC PERIODS

Between epidemic conflagrations in endemic areas
there are periods of quiescence, in which there may
sometimes be sporadic unrelated infections and
sometimes no infections recorded at all. The ques-
tion always arises, what causes the decline of out-
breaks and epidemics and what causes the epidemic
recrudescence after an interval of time?
As to the decline of outbreaks there are two

hypotheses. The first is that the continual passage
of the vibrio from man to water to man causes a
diminution in its virulence.' This lessened patho-
genicity may cause no infection at all, or it may
cause infection in so mild a form as to escape detec-
tion. Either condition will be evidenced by a fall in
the reported figures for the disease.
The second hypothesis is that of the exhaustion of

susceptibles, in analogy with other infectious
diseases. Dr 0. Felsenfeld (personal communica-
tion) declares that the Thailand cholera epidemic of
1961 abated because nearly all who could contract
the disease did so. Apart from the clinical cases,
nearly 80% of the population at risk excreted vibrios
at some date or other. This figure was reached from
daily examination of the excreta, thus avoiding false
results due to the intermittent excretion of vibrios.

I Dr 0. Felsenfeld-personal communication.

At the same time the water from the klongs used by
the population in the infected areas was continu-
ously tested and always gave positive results for
V. comma. It is therefore surmised that the vibrio
always passes in a closed circuit embracing carriers
and water. The same worker also mentions that a
serological investigation carried out to determine
whether subclinical infection caused immunity
revealed antibodies in the sera in high titre, thus
proving that immunity was conferred.2
The periodic rises in morbidity in endemic areas

are easily explained by a continuous trickle of mild
or inapparent infections which maintain the con-
tamination of the environment until the time comes
when the level of immunity among the inhabitants
declines to the point at which it can no longer
prevent them from contracting the disease in its
overt clinical form. This, together with the increase
in the number of new susceptibles who have entered
the area through migration or for feasts and festivals,
is enough to bring about outbreaks of an epidemic
nature.

CONCLUSIONS

In sum, from the foregoing discussion the con-
clusions may be drawn that:

1. Endemicity of cholera is a phenomenon involv-
ing the continuous circulation of the pathogenic
vibrio to and fro between patients, carriers and
vehicles of infection, particularly water.

2. Epidemicity of cholera is a phenomenon
involving either

(a) infection introduced into a community whose
members have had no previous, or no recent,
contact with the vibrio, or
(b) infection in a community whose members have
lost such immunity as they had acquired at some
previous time. This form of endemicity is aided
by the introduction into the community of new
susceptible hosts.

2 It must be noted that immunity derived from a previous
attack of cholera is rather short-lived, as indicated by the
lack of any clear correlation between attack rates and age-
groups in populations frequently exposed to cholera.

RtSUMt

L'auteur passe en revue les facteurs d'endemicite et
d'epidemicite du cholera. 11 insiste en particulier sur
I'utilite des etudes statistiques pour la delimitation des
zones d'endemicite. A cet egard, il utilise les etudes ante-

rieures de Swaroop et surtout d'Abou-Gareeb selon
lesquelles l'indice d'endemicite doit etre etabli pour
chaque district et tenir compte a la fois du pourcentage
annuel de deces par cholera par 100.000 habitants, du
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nombre mensuel de d6ces et de la moyenne totale de
deces par cholera, pour des periodes de 5, 10 et 20 ans.
Ces 6tudes confirment l'importance, connue depuis

bien longtemps, du Bengale et du Pakistan oriental,
c'est-a-dire de l'embouchure du Gange et du Brahma-
poutre, comme source et origine du cholera. Aux facteurs
classiques d'une telle endemicite: humidite continuelle,
chaleur, conditions sociologiques, l'auteur ajoute un
facteur moins cite, mais cependant connu: l'existence
dans une r6gion tres vaste et pour ainsi dire a fleur d'eau,
d'innombrables etangs et flaques d'eau qui, la chaleur
aidant, sont autant de reservoirs pour V. cholera.

En ce qui concerne les epidemies survenant en dehors
des regions endemiques, il s'agit le plus souvent de
contagion inter-humaine, favoris6e par l'existence de
foires, ou de fetes locales oiu affluent des visiteurs venant
de contr6es oiu le cholera sevit a l'eat end6mique. L'arret
toujours assez brusque des epidemies n'est pas encore
completement elucite dans son mecanisme. I1 semble bien
que l'epidemie s'arrete lorsque toutes les personnes
susceptibles (par absence ou perte d'immunite) ont 6te
touch6es et que par consequent le germe se heurte 'a des
sujets immunises.
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