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ANNUAL SANITARY REPORT F

SECTION 1. LIS

METEOROLOGY OF THE YEAR. |

1. The foliowing report on the meteorology of India has been kindly fur-
of the Meteorological TNished by the Meteorological Department of the
FRediti s of the yeas. Government of India ;=

A series of depressions entered North-West India and advanced eastward
across Northern India during the month of January, and temperature changes
were consequently frequent during that month. The warm and cool waves
usually preceding and following depressions of the winter type were, however,
less well-marked than is the case when the depressions are separated by longer
intervals of time. The mean maximum temperature of the whole month was in
moderate to large defect over the whole of Northern India and the north of the
Peninsula, but the variations from the normal were more irregular and less strongly
marked in minimum temperature. Both maximum and minimum temperatures
were in slight to large excess over the southern half of the Penin-
sula. The conditionsin February closely resembled those of Januvary. The
temperature changes were again frequent, due to the same cause. The
mean minimum temperature of the month was again in moderate to large
excess over the southern half of the Peninsula, but the excess in maximum tems
perature shown over the same area in January had disappeared and the mean
maximum temperature of the month was normal in that region, while it was in
slight to considerable defect in the north of the Peninsula and the whole of
Northern India, except Assam and parts of Bengal. The minimum temperature
of the month was in moderate to considerable defect in the West Punjab, Sind
and Gujarat, in moderate excess in North-East India and in moderate to large
excess in Bengal, An interesting feature in the temperature conditions of Feb-
ruary was the unusvally low-temperature experienced in Gujarat, shown in both
maximum and minimum temperatures, Two well-marked cool waves crossed
India during the month of March, the first from the 7th to the 12th and the
second from the 23rd to the goth. The principal abnormal features in the mean
temperature of the month were an excess of temperature in the West and Central
Punjab, Sind and Gujarat and a defect in the east of the Gangetic Plain, Chota
Nagpur, the Central Provinces and the south-east of the Peninsula. The
variations from the normal were shown chiefly in maximum temperature in the
areas of defective temperature and in Sind and Gujarat, and in minimum tems-
perature in the West and Central Punjab. Maximum temperature was in mode-
rate tolarge excess in North-West Burma and the adjacent districts of Assam
and Bengal. In April temperature was below the normal in Baluchistan and a con-
siderable part of North-West India; especially in Baluchistan, the Punjab and the
west of the United Provinces, and the defect was shown in both maximum and
minimum temperatures. The variations from the normal on the mean of the
whole month were comparatively small and unimportant in other parts of the

country. On the 11th a cool wave appeared in the extreme north-west, :_ut it
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did not influence the temperature outside of the Punjab to any important extent.
Another cool wave appeared over Baluchistan and the Punjab on the 17th and
travelled across India as far as Bengal. A marked fall of temperature accom-
panying fairly general rain occurred on the 26th to 28th in the Peninsula, espe-
cially in the south. In May the mean maximum temperature for the whole month
was slightly to considerably below the normal over the greater part of the Punjab
and slightly below in parts of the interior of the Peninsula. It was slightly to
moderately above the normal in Sind, the South-West Punjab, and the Central
India Plateau. Minimum temperature was also in excess over the same region
and in defect in parts of the Punjab and of the interior of the Peninsula. From
the 5th to the 1oth minimum temperatures from 10® to 23° below the normal
were recorded in Upper India, Maximum temperature was still more largely be-
low the normal during this period, and at several stations on the 5th to the 7th
was from 20° to 274° below the normal. The highest maximum temperature re-
corded during the month,was 123° at Jacobabad on the goth, which has only twice
previously been equalled in the month of May. In the month of Jume
temperature was in very general excess, due chiefly to the failure of the
monsoon to extend into the interior districts. Both maximum and minimum
temperatures were in moderate to large excess over the central parts of
the country, the excessin the former being most strongly marked in the Gange-
tic Plain, the eastern states of Central India and Chota Nagpur. The highest
maximum temperatures recorded this month in the divisions of Bengal, Bihar,
Chota Nagpur and the United Provinces were the highest on record for
June. Both maximum and minimum temperatures were below the normal en
the mean of the month in Baluchistan, Afghanistan and the Kashmir mountain
districts, probably due to late snow on the higher ranges of the Himalayas.
Rain was againin general defect in July and temperature was again in mode-
rate to large excess over the greater part of the country, the area of largest
excess, however, being this month shown further west, chiefly over the Central
India Plateau and the Gangetic plain, where both maximum and minimum temper-
atures were in moderate to large excess. On the 6th Jacobabad reported a maxi-
mum temperature of 126°—a temperature which has been recorded only once
during the past a5 years, iz, on the 13th June 1897, In August rainfall was
light in North-West India and the south of the Peninsula and was fairly conti-
nuous elsewhere, especially in the central parts of the country. The variations
from the normal of temperature were closely related to the distribution of rain-
fall. Both maximum and minimum temperatures were in slight to considerable
excess over the greater part of North-West India and to a smaller extent in
the south of the Peninsula; and maximum temperature was below normal
in the central parts of the country, Rainfall was lighter than usual in Septem-
ber and temperature was in general excess, the excess being shown chiefly in
maximum temperature. During the latter half of the month the excess in maxi-
mum temperature was considerable to very large in Rajputana, Gujarat,
Khandesh and the Deccan. Unusually high temperature continued in October,
November and December, and the excess was shown in both maximum and
minimum temperatures over the greater part of the country, especially in North-
West India. Unusually fine weather prevailed in November and December in
Persia and Baluchistan, and no depressions entered India from the west during
those months.

The mean temperature for the whole year was in excess in nearly every divi-
sion. The variation from the normal was less than o'5® and hence temperature
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was practically normal in the Himalayas, the Gangetic Plain, Orissa, the
Central Provinces (South) and Berar. The largest excess was shown in Eastern
Rajputana and Central India (2°) and the Nerbudda Valley (1°9° ). For the
whole of India the excess averaged o'6°,

Pressure varied by only small amounts from the normal during the greater
part of the year. In March and September it was, however, in slight to moder-
ate excess in all divisions, the excess for the whole of India averaging about
‘045 inch during these two months, Pressure was in slight defect in August
and October. For the whole year the variation from the normal was only
<005 inch.

Relative. humidity was on the mean of the whole yearand for the whole
of India slightly below normal. It was in excess in January and February and in
general defect from June to the end of the year. August was the only month
during this period that showed a slight excess. The largest defect during the
monsoon period occurred in  Eastern Rajputana, Central India, the Nerbudda
Valley and Chota Nagpur ; and during November and December in the Nerbudda
Valley, the Central Provinces (South) and Berar. The excess in January and
February was most marked in Chota Nagpur, East Rajputana, Central India, the
Gangetic Plain and the Punjab Plains.

Cloud was in moderate excess on the mean of the whole country in January,
February and April and in moderate defect in June and September. [t was
considerably below the normal in North-West and Central India during the
months of June and September.

The rainfall of the whole year was in defect in all divisions except Lower
Bengal, Malabar and Ghats, the Carnatic, Pegu and Tenasserim. On the mean
of the whole area the annual rainfall was 3'g92 inchesin defect, or excluding
Burma, 413 inches. In 1goo the defect for India, excluding Burma, was o'y
inch and in 18gg 11'14 inches, The largest defect in the annual rainfall of
1901 occurred in Gujarat (17'82 inches) and East Rajputana (1224 inches).

The rainfall of January and February was in general excess except in
East Bengal, Assam, Gujarat, Sind and Cutch. During the hot weather months
less rain than usual was received in nearly all divisions, the defect being most
marked in East Bengal, Assam and the Eastern Himalayas. Rainfall was heavier
than usual in a few divisions, the excess being largest in the North Deccan and
the Nilgiris. During the monsoon period of June to October rainfall was again
in general defect, the only parts of the country where rain in excess of the
normal was received being Tenasserim, Arakan, Assam and East Bengal, and the
Nilgiris. The north-east monsoon rains during November and December in
South India were_generally heavier than usual, the largest excess occurring in
Malabar and Ghats. Rainfall during these two months was also heavier than
usual in Assam and East Bengal, Lower Bengal, Eastern Himalayas, Orissa and
the Northern Circars.






SECTION II.
EUROPEAN ARMY OF INDIA.

2, The health of the European army of India was better than in the pre-

India. Appendices A and B. Ta. ViOUus year, though the invaliding ratio was ater.
bles 1, LII1, aed III. Lol g £ gre

The chief causes of admission were ague and venereal disease. Among the
‘diseases with increased admission rates were influenza and respiratory diseases.
“On the other hand the admission rates from cholera, smallpox, remittent fever,
enteric fever, ague, dysentery, and venereal disease were lessened. Ague and
venereal disease caused respectively 27 and 25 per cent. of the total sickness,

The chief causes of death were enteric feverand abscess of the liver, Among
the diseases with increased mortality were circulatory diseases, respiratory diseases,
and dysentery. On the other hand the mortality from cholera, diarrheea, ague,
enteric fever, remittent fever, hepatic abscess, and tubercle of the lungs was
Tlessened. Enteric fever cansed 27 per cent. of the total deaths, and hepatic abs-
cess 11 per cent.

The chief causes of invaliding were, in order, ague, secondary syphilis,
debility.

The chief cause of admission in the China Expeditionary Force was venereal
disease, of which 36 per cent. was gonorrheea.

3. Madras was the most unhealthy of the four commands, Bombay coming

ds'and Stations. Appen- cClosely next, and both being less unhealthy than in
dix A. Tables L,ILIV,and V. 05 Bengal had the highest mortality from cholera,
smallpox, remittent fever, dysentery, diarrhea, and hepatic abscess; Punjab the
highest from enteric fever, ague, heatstroke, tubercle of the lungs, and pneumonia.
The highest death-rates among stations of over 100 strength were those of Bar-
rackpore, Deesa, Ahmedabad, Murree, Naini Tal, and Poonamallee, the three
last being depdts for men sick or convalescent. All had higher death ratios
than in the previous year. Dysentery was the chief factor at Barrackpore, and
fevers at Deesa. The highest death-rates in stations of over 1,000 strength
were at Ferozepore and Umballa, enteric fever being the chief cause in both cases.
The ratio of Ferozepore was somewhat lower than in 1900, that of Umballa con-
siderably higher.

4: The most unhealthy geographical groups in 1go1 were Burma Inland and

Groups. Appendix Bengal-Orissa, the latter being also more unhealthy
S than in 1goo. Burma coast had the highest admis-
gion ratios from influenza and venereal diseases ; Burma Inland the highest from |
ague and pneumonia; Bengal-Orissa the highest from tubercle of the lungs,
dysentery, and abscess of the liver ; Indus Valley the highest from smallpox;
Central India the highest from enteric fever, remittent fever, and diarrhcea ;
Southern India the highest from simple continued fever; and the Hill Sta-
tions the lowest from ague and venereal disease. The only point in
which the decennial relations, described in last report, correspond with
the above is the supreme height of the dysentery admission ratio in Bengal-
Orissa.

5. The absolute and proportional amounts of influenza rose greatly.
Infibenssi() Appendices B aod TI'i-E: admi_ssinns‘began to rise in F&I::m?r}r, reached
J. Table their maximum in May, and rose again in December.

B
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For the 12 years that the disease has been epidemically present in India the
maximum month is April, and the minimum August. As compared with 1900,
Group VII was the only fresh one affected ; Group Il escaped in both years;
while in both all the other groups recorded admissions. Thirty-three stations res
turned cases, against twenty-two. The highest numbers were at Rangoon, Now-
shera, and Kuldunnah. The disease was generally mild in type, and only one
death was returned. It is said to have been severe at Roorkee, and to have
caused much debility at Kuldunnah, The researches of Onorato on the resis-
tance of the influenza bacillos to physical and chemical attacks, show, among
other things, that under laboratory conditions it is very susceptible to drying and
to the action of carbolic acid and some other common disinfectants.

6. The amount and proportion of cholera was much less than in the previous
* Cholera. Appecdices A, B and Year, the admissions having fallen from 107 to 12,
SR and at no station were there more than 3 cases. It
is generally mentioned that the discase was present in the neighbouring city or
bazaar, but the exact origin does not seem to have been traced in any case. At
Poona the two men first attacked were in Ward 1 of the hospital, and the third
was attending on the first alter he had been removed to another ward.

7. The admission rate from smallpox was only a half of what it had been in
Smallpox. Appendices A and B. 1000, but the death-rate remained the same ; the ad-
o L missions and deaths being 20 and 3 against 36 and
3. Jubbulpore had 3 admissions and 2 deaths, and no station had more. Most
of the cases were mild in men who had been vaccinated and revaccinated, or
vaccinated and unsuccessfully or inefficiently revaccinated. A confluent form of
the disease occurred at Rangoon in the person of a manwho had not been vacei-
nated for 11 years and had not satisfactory marks of protection. At Jubbulpore
the men were on duties which brought them into contact with natives; and
the disease was generally present in the city or bazaar.

8. Ague gave rise to nearly 27 per cent. of the admissions from all causes.
A gt TR Both the admiss'tnn and the death-rattis were lowered.
continzed fewer, Malta feveris) 1he most malarious month for India was October,
Appeadix B, Tables ¥, X1, 1%, s0d - byt for Burma Inland, which was the most malarious
group, it was November. The most malarious

stations were Fort Dufferin, Fort Lahore, and Meean Meer ; and then Nasirabad,
Ferozepore, and Delhi. The fever at Fort Dufferin is said to have been milder than
in 1goo, and Mandalay Hill continued to be more healthy than the fort. The
malariousness of Fort Lahore is attributed to the lowlying marshy ground on the
bank of the river near the fort. Men from Barrackpore and Delhi are said to
have increased the ague admissions at Nasirabad ; but in September * anopheles™
was found in swimming baths, garden tanks, gumlahs, drains, pools, ghurrahs.
Measures were taken against the anopheles, and quinine was issued prophylacti-
cally, but the effect was “ not very apparent.” Much of the sickness at Ferozes
pore is said to have been connected with the previous year's outbreak. Fever
at Delhi was most abundant at the season when pools had formed in the river bad,
and " anopheles *’ was frequently found. The use of kerosene is said to have
produced no appreciable difference ; but, as far as the report shows, it does not
secem to have been carried out with mueh thoroughness. Meean Meer was exa=
mined by the Royal Society’s Malaria Commission in December, who found
that the bearer of the infection was the Anopheles culifacies bred in the numerous
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irrigation channels, and made suitable recommendations, Many admissions were
recurrences, and regiments coming from unhealthy stations raised the numbers in
some stations where the disease was not naturally very prevalent. At Peshawar
the ague was ascribed to inordinate irrigation ; while at Kirkee the catchpits and
unlined drains near barracks were considered to have been more to blame than
the irrigation. At Rawalpindi and Dinapore there were plenty of anopheles breed-
ing pools ; and at Roorkee these mosquitoes were found to be breeding in the fire-
tanks. No anopheles could be found in No. 2 district at Mhow, though it
was present in a village half a mile away ; and the artillery at Fort Syriam sufi-
ered much more than the troops in Rangoon itself. At Colaba, where the ano-
pheles is said to be unknown, the garrison artillery had no fever ; but they suff-
ered after going to Middle Ground Fort, where anopheles is frequently found.
There is said to have been no local ague at Mount Abu, the rainfall having been
47 inches less ; and anopheles, so common in the previous year, was hardly Lo be
seen. The diminution at Aden was ascribed to the scanty rainfall, to the non-
occupation of the isthmus position, and to the greater attention paid to the des-
truction of anopheles, At Mallapuram patients had prolonged quinine treatment,
and while in hospital used mosquito curtains, hollows were drained and levelled,
waste or stagnant water was not allowed to remain in the barracks, and some
pools were treated with kerosene. ‘* Anopheles” larvae were found at Neemuch
in the puddles and hoof marks near the wells, in the tatty and garden tanks, in
catchpits and drains, and in the edge water of a nullah, all near the hospital or
barracks ; and measures were taken accordingly. Though common in the pre-
vious year, anopheles was rare in 1go1 ; and it was supposed that the larvae might
have been washed away by the floods in 1goo. In Amritsar **anopheles " was plen-
tiful, but it was difficult to find its breeding places. Pools were drained and filled
in at Deesa, covers were provided for the water chatties, and disused wells were
kerosened. The stagnant pools of Sialkot were attended to: one near the military
prison was levelled, * and ague cases appear to be now less frequent.” At Now-
gong great care was given to filling up stagnant pools and holes near barracks, and
to removing tins, etc., likely to barbour the larvae; and it is said that there are
now fewer mosquitoes and less malarial fever among the European troops. Though
the prophylactic issue of quinine was probably universal, or nearly so, only sixteen
reports mention it. Seven say that the effedt was good ; one that the disease was
made milder but not prevented ; one that ague held off as long as the quinine was
given, but began to occur again within a week after it was stopped; two that
there was no appreciable effect ; and one that in spite of it there was more ague
than in the previous year. Probably, if medical officers were keen about the
matter, they would say more about it in their reports.

There was also a great decrease in remittent fever. The maximum month,
like that of ague, was October ; but there was another maximum in June, to which
ague had nothing correspending. The highest admission ratios were at Mhow,
Mount Abu, and Shwebo,

The admission ratio from simple continued fever was the same asin the
preceding year. The most frequent causes assigned for the attacks were heat,
work in heat, exposure to the sun, errors of diet, chills. Some of the cases are
said to have been possibly enteric fever, while others were distinguished from that
disease only by the negative result of Widal's reaction or by the sudden perma-
nent fall of the temperature. Two of the cases were thought to have been possi-
bly Malta fever, and in one station dengue was suggested, DBenares returned
neither simple continued nor enteric fever.
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Three cases of Malta fever were returned from Meerut, and one each from
Subathu and Poona ; the diagnosis in most, if not in all, being confirmed by the
serum reaction. Malta fever in natives of India is referred to in Sections 1L,
IV,and VI.  Six cases of accidental infection through minimal inoculation have
lately been published by Wright and Windsor as having occurred at Netley ; and
they notice also two other similar cases, occurring respectively at Haslar and in
the Philippine Islands.

9. The fact of the frequent connexion between the ingestion of drinking

water and enteric fever is acknowledged, and appears
Diﬂl;m f";['.u_: J‘['{-;ﬂm Batillary ¢ be established ; but the exact relation of the water

to the morbific agent is still invelved in obscurity,
From an examination of the records of 638 epidemics and 12 single cases, cone
tained in the literature of 14 countries of the world, Schiider found that 7o per
cent. had been referred to water, only 17 per cent. to milk, and the still lower
percentages of from o'2 to 375 to other causes ; and concludes that the cause of ¢
the disease must be combated in the first place in water, and that when that has
been done, the greater part will have been done. Corfield, too, in his Milroy
lectures, has collected from all parts the powerful evidence which points to water
as the chief vehicle of the infection. Yet it has been found more difficult than
ever to recover the specific microbe from suspected water, the progress of
knowledge having led investigators to beless easily satisfied in the matter of
identification. In fact, Sims Woodhead, agreeing with others as to the difficulty
of Ending the bacillus in water, states that he has never succeeded in isolating it
therefrom, except when he had previously placed it there himself. It has been
pointed out that unless the specific pollution is continuous, it is extremely un-
likely that enteric bacilli will be detected in a water, if more than a week has
clapsed since the actual pollution occurred. As the incubation time of enteric
fever is usually over a week, the bacillus will have vanished by the time suspicion
is thrown upon the water by the occurrence of cases. In all cases it is necessary
to examine a considerable quantity of the water, and that the examination should
be systematic and periodic, * the variations in the composition and flora being
the surest signposts of danger.” Another explanation which has been thought
of is that the enteric bacillus may change its typical characters when living in
water. Hence the attention which is directed to the enteric-like bacilli of water,
as distinguished from those of more frankly colonic character. Thus Vaughan
believes thata water containing the colon bacillus alone does not cause enteric
fever, and that the more enteric-like the germ is, the more likely is the water con-
taining it to cause enteric fever ; and he has no hesitation in condemning waters
which contain enteric-like bacilli. He is one of those who have never succeededin
finding in any sample of water a typical enteric bacillus, and who do not believe
that it preserves its typical characters for any length of time when growing in
water. Some observers from actual practice, have reported that it is not safe to
trust alone to the method of ven Drigalski and Conradi, which consists of
cultural separation in a special medium, and then confirmation by a highly diluted
enteric serum ; but that the colonies apparently identified as enteric must be
submitted in addition to all the usual tests., It is frequent in India, as elsewhere
to find in water bacilli which while giving all the cultural reactions of the enteric
bacillus, refuse to be agglutinated by enteric serum. With regard to such Bancel
suggests that in order to be able to pronounce on their nature the observer
should make a series of cultures, and see whether they do not soconeror later
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become agglutinable ; and points out that enteric bacilli from blood, pus, &e.,
are only slightly agglutinable, but become more so by cultivation on artificial
media. From his suggestion that the agglutinability may vary inversely to the
virulence it follows that such an enteric-like bacillus of water, which possesses
all the classical characters of the enteric bacillus except its agg]muntnhly, may in
teality be the true bacillus in its most virulent form. On the other hand, it must
be remembered that, according to present knowledge, clinical enteric fever may
be caused by more th:m one bacillus, that more than one discase is included
under the clinical name “ enteric fe'-'cr ", a fact which explains some of the cli-
nical failures of Widal's test. And Sion and Negel have actually described an
outbreak of waterborne enteric-like fever caused by a non-Eberthian bacillus.
Neumann enuntiates a peculiar hypothesis, that drinking water does not convey
the baeillus, but certain fluid bodies which enable the enteric-like bacilli, every-
where present, sometimes inside the body as well as outside, to become true
enteric bacilli. Sims Woodhead believes that with our present methods more is
to be gained by a general bacteriological examination than by an examination for
any special species, and lays far more stress on the departure of water from its
normal bacteriological standard than on the appearance of any special set of

organisms, though the appearance of any fresh set of organisms is, of course, a .

definite indication that the water is departing from its normal bacteriological
standard. After all, even if the enteric bacillus itself cannot be found ina sus-
p&cteﬂ water, it is sufficient, as Houston among others points out, to show that
microbes indubitably of tntﬂstmal origin are present in a water, to condemn it ;

because they are apt, of course, to be accompanied by pathogenic germs. Here
again doubt has arisen as to which germs are of indubitable intestinal origin.
Some like Chick have minimized the distribution of the Bacilius ¢olt, for example,
while others find it everywhere ; and this disagreement seems to depend upon a
difference of opinion as to what is and what is not a Bacillus coli communis.
There is, however, a general agreement that the number and not the mere pre-
sence is to be regarded, that the source which supplies the colon bacillus to the

water should be searched for, and that special suspicion should attach to a vary-

ihg content. Pakes stated in 1goo that water which contained . ¢ofi in 20 ¢. c.
or less should be condemned, that if the B, cofi were only present in from 50 to
100 ¢. ¢ the water should be looked upon as slightly suspicious, and that if that
bacillus were only present in greater quantities than 100 c. c. the water was

probably safe. Horrocks considers that water which contains B. ¢ofi so sparsely -

that 200 ¢. c. have to be tested to find it, is probably polluted with sewage, but
the contamination is not of recent date. Houston finds that streptococci are
absent from 10 c. c. (or more) ; B. coli from 1,10, it may be 100 c. c. (or more);
and B. enferitidis sporogenes from 100 to 500 ¢. ¢, (or more) of pure waters:
that is, these microbes are altogether absent or relatively so from pure waters;
that the presence of streptococei is to be thought of as indicating extremely
recent, and of B. colf less recent but still not remote pollution of animal sort, but
that the presence of B. enferitidis sporogenes cannot be considered to afford
evidence of pollution bearing a necessary relation to the recent evacuations of
animals ; that the presence of streptococci in any number in a water-supply points
not only to recent animal pollution, but also implies that the antecedent condition—
tonditions intervening between the period of pollution of the water and the time
of collection of the sample—~could hardly havé been of so unfavourable a character
C



1o ANNUAL REPORT OF THE SANITARY COMMISSIONER [Section 11.

as to destroy the vitality of seemingly more hardy microbes—{or example, the
enteric bacillus, though quite the same cannot be said for the B, coli, since B,
¢oli is a more hardy germ than B. ¢yphosus. Firthis of opinion that the presence
together of streptococeus and B. coli is an indication that the water has recently
been contaminated by sewage and is unfit for use. Chick’s experiments led her
to believe that the colon bacillus is much less ubiquitous than has been suppesed
and that its presence indicates recent pollution. On the other hand, Papasotirin
who has found B. co/i in dough and in various unground cereals and pulses,
considers that the presence of some colon bacilli in water is of no significance,
but that a great abundance makes one think of contamination by fecal matter;
though it may also be connected with the putrefaction of vegetable matter. Irons
cautions against trusting to neutral red for the detection of the colon bacillus in
water, since the reaction is given under the conditions of the test by a number of
other water organisms which no classification however liberal would place in the
colon group. The propriety of judging different kinds of water by different stand-
ards is insisted on by Savage, allowance being made for an upland surface water,
for example, as compared with a spring water. Waters which show no colon
bacilli in 50 ¢. c. are, according to him, of a high degree of purity. Some, like
Meusburger and Rambousek, are content to have as sole criterion the colon
bacillus as such ; but Horrocks, as quoted in last report, has endeavoured to
distinguish colon bacilli derived from a case of enteric fever from colon bacilli of
ordinary provenance. The technique employed by Horrocks is, however, consis
dered by C. Frinkel to be not quite beyond reproach. In the United States, in
river water considered on inspection to be unpolluted, Smith and Brown found
the numbers of colon bacilli to vary between g and 5 per c. ¢.; and Jordan remarks
that as there are no methods in common use that are universally applicable to
their direct detection, the fate of typhoid germs introduced into a stream or lake
must be determined by inference ; and that the best index we can secure at present
for gauging the probable continuance of vitality of the enteric bacillus in run-
ning water is the information derived from the fate of the colon bacillus. Ald-
ridge, after remarking that the vitality of B. #yphosus in water is not great, and
that when enteric feveris almost continuously present there must be repeated
infections from fmces or urine, which can hardly be conceived to affect well-
protected pipe supplies ; goes on to say that in combating enteric fever in tropi=
cal places it is not sufficient to obtain a water pure at its source, nor even to
purify a doubtful water, but that the chances of its contamination are as greate—
in many cases greater—as at its source. Caink found that the enteric fever rates
in towns supplied with filtered river water were much lower, generally speaking,
than those in towns supplied from artesian wells and mountains. The some-
what similar results of Saltet in Holland are discussed by Corfield in his
Milroy lectures. In the sanitary history of cities, says Osler, it has been amply
demonstrated that an abundant and good water-supply, though of the first impor-
tance,isnot enough to reduce the death-rate from typheoid feverto a mini-
mum. He gives instances where the high death-rate from the fever persisted
after the introduction of a good water-supply until a sewage system had also
been introduced. In America, as in India, instances have been noticed
where troops using the same water-supply as the civilian population suffered
from enteric fever, while the latter escaped entirely or almost entirely,
Schiider has shown that the bremine process of Schumburg, so much praised at
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one time, is practically useless for the sterilization of water, as regards the
germs of cholera and enteric fever ; and Engels from his experiments conclu-
des thatof all the chemical means of water sterilization hitherto invented,
with the possible exception of ozone, not one is really trustworthy, The prac-
tical use of ozone in the treatment of drinking water has been studied by Ohl-
miiller and Prall, who found that it gave a better general result than sand
filtration, and that the cholera and enteric fever bacteria were destroyed.  Schits
der and Proskauer in a still more recent research formed a favourable opinion
of ozone, but pointed out imperfections in the methods of Ohlmiiller and Prall.
The danger of trusting to aérated waters as safe, especially in times of epidemic
enteric fever, has been emphasized by Chantemesse and others, as the bacilli
retain their vitality in such waters for days and even weeks. A résumé of know-
ledge 25 to outbreaks caused by milk, and of the behaviour of the enteric bacil-
lus in milk, has lately been given by Corfield. Osler remarks that one or two
typhoid bacilli in a glass of water may be, probably often are, taken with
impunity by an individual not specially susceptible, but a few in water used to
rinse a milk can or jug would find in the milk such a suitable medium for growth
that in twenty-four hours the food would be highly infective. So also Fulton
shows that milk infection means large dosage and greater percentage of attacks.
Schiider speaks of milk as a very dangerous spreader of the infection, because
it is a good nutrient medium for the bacillus, and because infected milk is apt
to be delivered to a large number of households. It is stated that enteric '
bacilli retain their vitality in boiled milk for as long as three months or

more.
No single fact, says Osler, has been more clearly brought out than the
intimate association between sewage-polluted soil
and typhoid fever : wholesome healthy water is not
alone sufficient to abolish the disease ; but healing of the sickness in the soil,
purifying it by proper drainage, is at once followed by a remarkable fallin the
death-rate from typhoid fever : this has been strikingly shown in many cities:
the local conditions permitting the disease to be endemic throughout the year
relate ungquestionably to the persistent pollution of the soil : the presence of
typhoid fever in a city means bad drainage, or polluted water-supply, or both.
With regard to the cases from time to time reported of the occurrence of out-
breaks of the fever on the so-called virgin soil of remote uninhabited places,
Munson suspects that the soldiers carried the infection with them, in their own
bodies (excreting it in their urine), on blankets, etc. Some of the most impor-
tant instances of the connexion of enteric fever with soil infection have been
recently collected by Corfield ; and Schilder in treating of the same subject,
points out the danger to soldiers and workmen, who have to clean their own
boots and often eat without washing their hands, of the infected earth which
adheres to the boots. The general result of Sidney Martin's late researches
was to show that the enteric bacillus has commonly only a short existence in the
soil, and that it is destroyed by the products of the putrefactive bacteria which
exist in most cultivated soils. As Houston says, the general tendency is for
the more hardy soil bacteria to oust the sewage microbes in the struggle for
existence : B. ¢coli and allied forms introduced with the sewage become greatly
reduced in numbers, and their presence in a soil in any considerable amount is
taken as suggesting pollution of comparatively recent date, the presence of

Soil, Dast. Fliea. Clothes.(*)
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streptococei in soil is another good indication of sewage contamination, and, as
these organisms disappear very rapidly, of its extremely recent occurrence. E.
Pfuhl found the enteric bacillus to survive close under the surface of damp
garden earth for 88 days, in loose pretty dry sand for 28 days. The observa=
tions on this point of many observers are summarized by Gotseblich, The
experiments of Firth and Horrocks showed them among other things that there
is no evidence to prove that the enteric bacillus when placed in soil displays
any disposition or ability to increase in numbers or grow upwards, downwards,
or laterally ; that it is able to assume a vegetative existence in ordinary and
sewage polluted soil and survive therein for varying periods amounting in some
cases to as much as 74 days; and that an excess or deficiency of moisture
in soils appears to be the dominant factor affecting the ‘chances of survival of
the enteric bacillus, or at least the possibility of recovering it. The moral which
V. Poore draws from their experiments is that care and attention make the
practice of burying excreta in the earth practically safe, the cultivation and
cropping of the land being duly regarded as part of the process. Munsen
thinks the dry earth system likely to aid in the spread of enteric fever ; and that,
though the bacillus is destroyed by dessication in a short time, it may lonj
retain its vitality in relatively dry material, and find in dust and wind an excellent
vehicle for its diffusion. To show that some of the dust carried by the wind
actually does come from the latrines, Powell records having had to abandon
dinner on the veld, owing to a dust spout, which had first passed over the trenches,
covering the food with dust and toilet paper; and remarks that many a time
food must have been eaten covered with dust from the same quarter, when
there wasno telltale paper to betray its origin. So Osler mentions the danger
of dust sweepings from unwatered streets reaching uncovered milkpans. Mun=
son mentions that Tryde and Salomonsen found enteric bacilli on the floors of
a Larrack in Copenhagen, Uptadel at Augsburg, Birch-Hirschfield at Leipsig,
Chour at Jitomir. On the other hand, the opinion given in Nothnagel's En-
cyclopedia is that the dissemination of the enteric bacillus in the dry state,
attached to particles of dust, through the air is possible, but not common. Firth
and Horrocks found that from an ordinary soil allowed after inoculation with
the bacillus to become so dry as to be readily blown about as dust, the
enteric bacillus can be recovered up to and on the twenty-fifth day ; and that
enteric infective material can be readily translated from dried soil and sand by
means of windsand air currents. The same experimenters found that the ordis
nary house fly can convey enteric infective material from specific excreta of
other polluted material to objects on which they may walk, rest, or feed ; but that
it has not been proved that the enteric bacillus passes through the digestive tract
of the fly. During three years inthe United States, Howard and his assistants
made a collection of all the insects found on or breeding in human fzces ; 44
beetles, a number of hymenoptera, and 77 flies, 1In kitchens duting two summers
they caught 23,087 flies, of whichg8'8 per cent. were Musca domestica and 12
per cent. of various other kinds, but none of the kinds which are most frequent-
ly found on human feces. Howard, however, points out that though the
common fly usually deposits its eggs in horse dung, it frequently lays them in
human {eces ; so that it is dangerous to have human fatces inthe neighbours
hood of kitchens and dining rooms. Corfield and others give instances of in-
fection contracted from soiled clothes, or warn against the danger ; but Collie
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brings forward examples of the greater danger undergone in visiting a patient
than in washing his clothes. On pieces of uniform cloth soiled with emulsion of
the enteric bacillus Firth and Horrocks found the bacillus capable of detection
up to from 74 to 87 days; and on uniform cloth soiled by enteric fzces up to from
g to 17 days.

That enteric fever is frequently communicated by personal intercourse is an

opinion which has steadily been gaining ground of
late years. This was found to be an important
factor in the causation of the fever in the American military camps ; and ina
German official military report it is stated that in enteric fever the conveyance
from man to man, from patient to attendant, plays a not unimportant part. Cor-
field and also Munson point out that the incidence of the disease to strength
is higher among attendants than among patients in the hospital or soldiers in
general. Statistics for nurses are given in Nothnagel's Encyclopedia; thoughitis
expressly pointed out that the disease is not contagious in the old sense of the
term. In the Prussian army in 1807-68, 30 attendants and 11 patients in hospital
for other diseases were attacked ; and Schiider speaks of 35,647 cases of enteric
fever with 1,179 cases among their attendants, Eschricht gives a series of five
cases, in which each successive person attacked had been attending on the one
before ; and Krieger reporting on the work of Koch's enteric fever commission
mentions that direct infection was found to be more common than had been
supposed, and to be the chief means by which the disease was spread. Finally,
of some importance are the laboratory cases of Fiirnrobr and of Klinger. Fiirn-
rohr fell ill three weeks after making an enteric post-mortem examination, and
was supposed to have become infected through splashing in cleaning the intes-
tine, or from not having succeeded in cleansing his hands thoroughly. - During
an experiment an accident caused infective material to splash up into the faces
of Klinger and his assistant, and both were in due course attacked by the
disease. It has long been known or suspected that the disease may be infectious
in the incubation stage, that it is spread greatly by mild cases not diagnosed,
and even that the evacuations of healthy people who have been in contact
with the sick may contain the bacillus. Hurd speaks of a case in which the
fever was moderate and lasted only 10 days, so that the diseass was supposed
to be a febricula ; but the Widal test was applied from time to time, and at
last alter 40 days the reaction became positive. In Alsace-Lorraine Koch's enteric
fever commission have found the von Drigalski and Conradi medium combin-
ed with an improved agglutination procedure of great use in discovering mild
unsuspected cases. Thus, in one place 73 cases were found where only 10—12
had been reported, and 53 of these were children under 16 years of age.

Courmont, in an article containing arésumé of previous work on the sub-

Blood. Urige. Fmces. Sputam. ject, records the finding of the bacillus in all of the
Organs.(’) nine cases which came under his observation in 1go1,
but does not venture to affirm that it would be found in mild or abortive cases.
He found the bacillus as early as the fifth day, and in four cases before the
Widal reaction could be obtained, and up to the end of the third week. The
bacilli when recovered from the blood are generally but little agglutinable, but
can be made more agglutinable by cultivation. There was no definite relation
between their presence and the agglutinating power of the blood, which might
be weak or negative. His results are confirmed by Busquet. Licht had

_positive results in 11 of 14 cases, Haslett in 17 ol 24, and Menzer in one case,
D

Direct Iafection. Mild Cases.(*)



14 ANMNUAL REPORT OF THE SANITARY COMMISSIONER [Section I1.

Haslett did not find the bacillus before the third or fourth day, but in three
instances before the serum reaction was established. In two mild cases he
found it on the 11th day. Schottmiller isolated it in g8 of 119, once on the-
second day ; Cole in 43 of 58. Widenmann recovered it from the roseola in 5
of 7 cases; Seemann in 32 out of 34, in 8 before the serum reaction could be
obtained, The total result of these and other observations is that the bacillus
is discoverable in the blood in from 7o to 8o per cent. of cases. Froma study
of the literature, Schiider found that 19 observers had detected the enteric
bacilius 177 times in the urine of 500 patients, 20°55 per cent. ; and he himself
isolated it in 5 out of 22, 22'2 per cent. ; so that on the whole it may be said that
itis to be discovered in between one-fourth and one-third of cases. Bising
records an interesting case of a soldier from China who went on giving out en-
teric bacilli in his urine for four months after he appeared to be in robust health.
Urotropine was successful in clearing the urine, but the man was detained for
a month more in hospital under constant observation before he was discharged
cured. As an effective disinfectant for the voided urine Gwyn recommends the
addition to it of one-fifth its volume of 1—1000 perchloride of mercury solution.
By their new method von Drigalski and Conradi succeeded in demonstrating
the presence of enteric bacilli in the stools of patients at various stages of the
disease, and in more than half the cases at a period when the Widal reaction
was not yet established. Remembering Koch's positive results with the cholera
comma, and his remarks on the importance of the matter, they examined the
stools of apparently healthy persons who had shared the rooms of patients, and
in the apparently normal stools of four of them found the enteric bacillus. Dieus
donné isolated the enteric bacjllus from the red sputum of a patient ill with
enteric pneumonia. It remained present in the sputum far into convalescence
and when the patient felt quite well, seven weeks after admission ; and he points
out the importance of this feature, in which enteric pneumonia resembles plague
" pneumeoniz, for the spread of the disease. He and also Schiider quote previous
similar observations by wvon Stihlern and by Edel, and two cases have quite
recently been added by Glaser. Munson states that positive results have been
obtained by Williams and others. In the course of an article on the gallblader
complications of typhoid fever, Camac remarks that it is no longer a question of
where the typhoid bacilli may be found, but where they may not be found in
the body after infection ; and Flexner gives a list of the various situations in
which they may be found. Full details as to the work hitherto accomplished
in the detection of the bacillus in the human body and its various excretions
have lately been collected and published by Burdach.

Besides his earth results, already referred to, E. Plubl found the enteric baeil-
lus to survive on linen g7 days, in iced water 26 days,
in Selterwater 15 to 27 days, in milk 11 to 13

days, in butter and Gervais cheese 24 days. Firth and Horrocks report that the
enteric bacillus is able to survive in surface soil an exposure to 122 hours of
direct English sunshine extending over a period of 21 consecutive days; and
that from a piece of infected serge it is recoverable after the fabric has been
exposed to fifty hours of direct English sunshine spread over a period of 10
days. According to MacConkey, not only is the enteric microbe unable to
multiply in crude sewage and sewage effluents, but its presence can no longer be
demonstrated therein after the lapse of 6—17 days. In cereal products Klein
“and Houston observed no tendency on the part of the enteric bacillus to mul-
tiply. Sedgwick and Winslow and also Brehme, experimenting with cold, found

Hardinezs, survival; or viability.(*)
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that there were always apt to be some survivors, even when the majority had
been killed. Valentini concludes from his experiments that not only in human
surroundings but in human bodies there exist enteric-like bacilli, which are us-
ually harmless to the individual that shelters them, but under certain circum-
stances can acquire characters which make it impossible to differentiate them
from true enteric bacilli, even by the serum reaction.
From the rapid growth of the literature bearing upon non-intestinal forms
Enteric Fever without Intestinat  ©f €nteric fever Flexner judges that typhoid septicae-
lesions. Non-Eberthizn  Fever mias will come to be regarded as by no means
fEscuyphaid) (1) among the rarest manifestations of the disease. But
at the same time the progress of bacteriological diagnosis has revealed the
fact that a considerable number of cases which present the clinical picture of
enteric fever are really caused by bacilli which are only enteric-like, not Eber-
thian ; and A. Frinkel might have gone further when he expressed his opinion
that the belief in the unity of enteric fever is threatened, and that it looks as
if from the bulk of so-called enteric fever at least one group would emerge, which *
is etiologically different from the majority. Others have expressed themselves
in somewhat similar terms, and suggestions have appeared for the systematic
searching out and study of such cases. Blumenthal has met with a fresh case
of enteric fever in which there were no intestinal lesions, although Widal's
reaction was positive and the bacillus was cultivated from the spleen and
lymph glands. A case of enteric-like fever caused by a bacillus which ap-
peared to be that of Gértner has been brought forward by Craig and White.
Johnston has published four cases of paratyphoid fever, with an analysis of
all recorded cases, which shows that the gravity and mortality are less than in true
enteric fever, and that there is anabsence of intestinal ulceration. Such cases
may also appear during enteric fever epidemics, but it is not justifiable to call all
enteric-like cases in which the Widal reaction is negative, * paratyphoid ”, because
the reaction sometimes fails in genuine enteric fever. For example, Hoffmann
collects 178 cases of negative Widal reaction, and in § of these the enteric bacil-
los was found. In two of Johnston’s own cases a paratyphoid bacillus was
cultivated from the blood, and in the other two the identification was effected
by agglutination of Gwyn’s bacillus or of the bacillus got from the first two cases.
Widal's reaction was negative in all. Petruschky had a case in which the 8.
alcaligenes was isolated from the roseola, and has convinced himseli that the
colon bacillus, the B. alcaligenes, and perhaps others, may produce an infee-
tion very typhoid-like. An interesting waterborne house epidemic was observed
by Sion and Negel, in which the symptoms were those of enteric fever. Two
of the patients were a man and his sister, both of whom exhibited the Widal
reaction. During life a bacillus was cultivated from the blood of the man, which
ptoved to be neither the enteric bacillus nmor a typical colon bacillus; and
after death there were found no intestinai lesions. In a military epidemic at
" Saarbriicken, reported by Hinermann, a bacillus belonging between the enteric
and the colon bacilli wasisolated from the stools and urine by means of von
Drigalski and Conradi’s method, and in most of the cases Widal’s reaction was
negative. The cccurrence of cases clinically enteric fever, but not caused by the
bacillus of Eberth, of course explains some of the negative results of Widal's
“ reactiotr which have been reported as obtained in enteric fever; and so far, as
* Gwyn points out, it enhancesthe value of the reaction.
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In the case of Fiirnrohr, referred to under Direct Infection, the period of
lecubation. Relapses Second at- inCubation was 3 weeks ; in that of Klinger 3 weeks,
tacks. (*. and in that of his assistant, apparently infected at
the same time, about 5 weeks. Palmer found that the incubation period of
certain cases was 5 days. Corfield describes an outbreak in which Buchanan
was able to fix the incubation time as 11 days. The experience of Timann has
been that the roseola appears with great regularity from the twenty-first day
after infection. In Nothnagel's Encyclopedia the ineubation is stated to be usually
1—2—3 weeks, but sometimes longer. At Coblenz in a military outbreak Rieder
fixed the time at 14—16 days in eighty per cent. of the cases. From an elaborate
paper by Fulton, containing both his own experiences and those of others, it
may be gathered that the limits observed were from g to 28 days; exceptin
the case of a child who drank infected milk only once, on the afternoon of the
1gth July, and fell sick on the 24th, youth and a massive desage causing shorten-
ing of the incubation time. In his account of a case in which there were three
relapses, Warfield professes himself inclined to agree with Durham in locking
upon the varying preponderance of varietal forms as explanatory of relapses. We
are, says Osler, still really without full knowledge of the causes of relapse, but the
frequent occurrence is a positive indication that immunity in typhoid fever is
slowly acquired, and not reached at the period of apyrexia. ‘In South Alrica
about 4°5 per cent. or more of Elliot and Washbourn's cases had had a previous
attack, and one man died in his third. The highest percentage quoted in
Nothnagel's Encyclopedia is that of Eichhorst, 4*2 (28 in 666), and he had
observed cases in which there had been three and even four attacks.

Finding that in a certain number of cases in South Africa already in hospital

Dyseatery. Abscess of theliver. 10F dysentery enteric [ever developed, Rolleston con-
Malaria (%) cluded that the diseases had been contracted tlo-
gether, but that the incubation time of enteric fever is greater than that of
dysentery. In the same country Elliot and Washbourn observed 21 cases of
enteric fever associated with dysentery in the attack, or shortly before or after ;
and Morris noted that as many seemed to have the dysentery after as before
the enteric fever. The bacillus of Shiga seems to be a near relation of that of
Eberth. Osler states that Da Costa has collected 22 cases in which the as-
sociation of abscess of the liver with typhoid fever seemed beyond doubt ; that the
Munich statistics of 2,000 enteric fever post-mortems give 12; that these Munich
statistics perhaps include those of Dopfer, who found 10 in 927 ; and that abs-
cess of the liver is also sometimes secondary to the complications of enteric fever,
such as bone disease, laryngeal perichondritis, &c. Lyon gives notes of 30 cases
of true combined typhoid and malarial infections, and refers eritically to other
reported cases ; and Osler in. Nothnagel's Encyclopedia reports only 3 out of
1,100 cases of enteric fever treated in the Johns Hopkins Hospital. But in such
countries as India similar cases may probably be common. By Fiocca is publi-
shed a case in which the haemamoeba was present in the blood before the onset
of the enteric fever, during the interval between the original fever and the relapse,
and after the relapse had subsided, but not while the enteric fever was actually
in course.

The board which investizated the outbreaks of enteric fever in the Ameri-
Suscepibility. Arms of the service.  C2N 2rmy during the war with Spain believed that
Orerwork and overcrowding, Field  from one-fourth to one-third of the individuals in a
sarvice. (*') regiment were susceptible.  Munson and also
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MeCulloch have each treated of the greater incidence of enteric fever among
cavalry men than among men of infantry regiments. The latter surmises that
possibly the unsterilized water used may contain enteric bacilli, which passing
through the horses' bodies may contaminate the ground and litter, and also that
the men are in the way of temptation to drink the impure water. Corfield
states that overcrowding appears to have less influence on the spread of enteric
fever than of any of the other contagious fevers, owing to the fact that the
disease appears to be less directly spread from person to person. But the
opinion is gaining ground that personal infection, and therefore overcrowding, are
very effective, and Corfield himself gives an instance in which Buchanan thought
overcrowding had had a good deal to do with the spread of the fever. In the
American camps also it was considered to have been a potent factor. The
effects of overcrowding and fatigue are also noticed by Munson. A great deal has
appeared in the medical papers during the course of the South African war on
the subject of enteric fever among troops on active service ; and a fresh discus-
sion has lately taken place in the Medical Society of London, the outcome of
which is that if the water-supply were in the first place protected and excreta dis-
infected, a great deal, but not all, would have been done to diminish the scourge.

Corfield summarizes cases which have cast suspicion upon sewer air, and

B bl Thesitation in’ gén- Munson states flatly that the disease may be trans-
eral. Prevention. Imoculation. (**) mitted by aérial infection from drains, water-closets,
latrines, dust-heaps, etc. Corfield and also Schiider have pointed out generally
and in detail the particular defects of insanitation which have been connect-
ed with actual outbreaks, and the general and some of the particular measures
n_-'hich should be taken to remedy them. Corfield quotes Buchanan as saying
that it is the purification of the atmosphere from decomposing organic matters
which has been most uniformly followed by a fall in the prevalence of enteric
fever. The first thing, according to Schider, is to protect the water, the second
I'.ﬁ destroy infection the moment it leaves the body of the sick, and the third
to protect the attendants by inoculation. Reincke judiciously remarks that even
when the water is infected every case does not arise from that ; but some from dir-
ect personal infection, some from secondary, tertiary, or more remote foci of infec-
tion developed in a latrine, on soiled linen, in a well, in a dairy, in a kitchen, ina
gelatine pudding, etc. Agreeing with Duclaux, Schiider, and others, Firth and Hor-
rocks insist that for a proper exercise of preventive measures attention must be
concentrated on the dejectathe moment they leave the human body, because once
the specific organisms become disseminated in nature, the task becomes stupen-
dous on account of the number of the paths of infection. They  point cut the
defects of the dry earth system inuse in India, advocate the use of trough water
latrines, and discourage the introduction of biological methods of sewage dis-
posal. But the Government of India will not hurriedly give up the trenching
system on account of evidence brought forward which probably only touches the
results of bad trenching. Krieger, as has been mentioned, notes the opinion
formed by Koeh's German commission as to the necessity for greater attention
to diagnosis, isolation, and disinfection ; and Munson gives the practical mle
that convalescent patients should not be permitted to return to duty or guarters
till the bacillus has been absent from the urine for a week. The whole matter
a@ms itself up as an effort to secure cleanliness in air, soil, and water. Inocula-
tion has been treated of by Crombie and by Wright from a statistical point of

view, while Besredka has suggested a new method of preparing vaccines.
E
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10. The Medical Transactions of 1go1 are even more barren than their
predecessors of wholehearted or plausible attempts
to explain the origin of outbreaks of enteric fever.
Recognizing more than ever how little is really known of the natural history of
the enteric bacillus, medical officers seem te have come to the conclusion
that the less they say, the less they are likely to be wrong. Nearly forty of
them state that they could find no cause for the cases which occurred. Of
course, as usual, and especially in connexion with the movement of troops,
many cases originated elsewhere than in the stations in which they were
treated. About eight of the men attacked had very recently landed from
England, and two cases occurred, at Colaba and Deolali, in men just off the
ship, the disease appearing to have been contracted before arrival in India. Of
Agraitis stated that rccent arrivals inthe station were more liable than
residents, irrespective of their length of Indian service. At Quetta two-thirds
of the cases occurred in the Cheshire Regiment, which arrived in that station
during the year, and no particular barrack-room was affected. At Mhow the
preponderance of cases was in the 2oth Hussars,® and the medical officer consi=
dered that the hygienic arrangements of the regiment must have been seriously
at fault, nearness to the bazaar being perhaps a factor. The men of the
Dorset Regiment at Ferozepore were supposed to have owed their particular
liability to their weakly condition from the effects of malaria. Out of 21 cases
at Meerut, 13 occurred in the 15th Hussars,® but no cause was discovered for
the greater incidence in that regiment, Several medical officers mention that
the cases occurred in a scattered manner in various corps and barracks. No.
4 British cavalry barrack at Lucknow had a disproportionate number of cases ;
but no sanitary defect could be found in it, and the medical officer suggests that
the men may have together frequented some place outside barracks, and got
the infection there. At Ferozepore the bazaar was considered to be indicated as
the source, because, while the rank and file were attacked, the staff remained
free. As usual, in many cases the probable source was suspected to be in impure
food or drink partaken of in bazaars and villages, when out walking, when out
shooting, when travelling by train, when on the march, when attending camps of
exercise and manceuvres ; and one medical officer states that even when bazaars
are out of bounds, men try to get articles from them secretly. Heat and exertion
were also mentioned as contributories. The filth pits were suspected at Ahmed-
nagar, amN filth-laden duststorms at Aden and Rawalpindi ; while at Bareilly the
dhobi ghats were found to be too near the trenches, and had to be moved. Rawal-
pindi is considered by the medical officer not to be suitable for the Allahabad
system of conservancy. The disease is stated to have been more prevalent
than usual among the civil population of Agra ; and at Kirkee the occurrence
of seven cases among the native followers was held to have proved that the
surrounding population is a danger to the troops ; while suspicious cases were
also observed among natives at Quetta and Peshawar. At Allahabad flies were
said to be very numerous owing to the operations of the grass farm, Some of
the patients attributed their illness to bad smells in the workplace or in the
bazaar, to fatigue, exposure to the sun, getting wet. The increase at Jube
bulpore was attributed to the arrival of some drafts from England, and at
Ranikhet 7 out of the 19 men attacked had been not more than nine months
in India. At Dagshai the men were suspected of drinking water brought for
ablution purposes ; at Lucknow of drinking direct from the taps, instead of
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using the pinked water. The hospital water at Khandalla was impure, owing
to a leaky joint mear the kitchen cesspit. The filtering arrangements being on
too small a scale, filtered water is supplied to Colaba mixed with unfiltered.
The result isthat the water 1s sometimes discoloured and contains an excess
of, non-pathogenic, bacteria. At Dinapore the well that has the Pasteur filter
installation is said to be secure by its situation, and always to give a good
analysis before filtration. The Fatehgarh water contains an excess of chlorides;
and the well in the sapper lines at Roorkee has alarge excess of chlorides
and hardness, supposed to be due to contamination of the subseil water in its
passage through the polluted soil of the lines and bazaar of the Bengal Sap-
pers and Miners. Some stations are still evilly distinguished by the possession
of that dangerous arrangement, a double water-supply. The water-supplies of
Madras, Wellington, Rangoon, Mandalay, Shwebo, Meiktila, Poona, Ahm-
ednagar, Mhow, Hyderabad, and Umballa are specially mentioned as being
liable to contamination. But at Umballa, Subathu, Dum-Dum, and Bar-
rackpore the water was not considered to have been concerned in the causation
of enteric fever. Ten stations report the results of bacteriological examina-
tion, which were mostly negative as regards the presence of the enteric
bacillus. A microbe having its cultural and tinctorial characters was found in
the water bottle of a man who died of the disease at Poona. He was attacked
shortly after returning to the cantonment from military training, and admitted
having taken water from any source convenient while out in camp. Only in
one sample, from No. 3 barrack, was an enteric-like bacillus found at Agra, but
it did not react tothe serum test. The Chakrata water did not contain any
enteric microbes, but the colon bacillus was foundin three samples. [t has
still proved impossible to obtain the respective average annual strengths of
abstainers and non-abstainers ; so that a legitimate comparison of the incidence
of enteric fever on these two classes cannot be made. The nine medical officers
who mention the point return 35 abstainers in 162 men attacked, or about 22
per cent. Froma few stationsit is reported that no system of purification of
the water was used or needed. In most stations boiling and the use of potas-
sium permanganate, and sometimes of alum, were continued. From remarks
made here and there it appears to be doubtful whether the water always is
really boiled ; whether the handling and exposure in the processes of ™ boiling "'
and -co-uling do not in themselves constitute a real danger; whether the water
when ready for drinking is always sufficiently protected ; and how farit is
actually used by the men. In the hot weather of the plains, imperfectly cooled
water flavoured with permanganate of potassium cannot be a very attractive
drink. Considerable efforts scem to be made, in a number of stations at least,
to secure the purity of the agrated waters, Most, if not all, soldiers use butter;
but a considerable number use no milk, not even in their tea, and a large
number use it only in tea. The subject of dairy management is attracting in-
creased attention, especially with regard to general and detailed cleanliness.
Among the most frequently mentioned causes of diminution of enteric fever or
immunity from it were the rarity of drafts from England and the greater age
and acclimatization of the men. Additional reasons reported from Bangalore
were good walter, sanitary improvements, and early diagnosis ; at Rawalpindi
inoculation ; at Barrackpore the scrutiny of cases afforded by the use of Widal's
test ; at Lucknow the establishment of a government dairy farm in the end of
1899, and aless crowded state of the barracks ; at Rangoon protection of the
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wells ; at Jullundur the absence of the young soldiers in the hills ; at Calcutta
pure water and great attention te sanitation ; at Nowgong sanitary improves:
ments. Sialkot and Sitapur were immune for the second year in succession,
At Rangoon the wells were protected by a conerete barrier all round to a depth
of 30 feet ; at Neemuch the chatties were furnished with lids, and long-handled
spoons were provided for taking out the water; at Quetta the eating houses.
were placed out of bounds, and the troops went into summer camp ;at Agra
the latrines of the British infantry lines were treated once a week with corrosive:
sublimate solution, and these of the Royal Field Artillery with carbolic acid 3
at Nowgong the company officers took great interest in the sanitation of
the cockhouses and the proper carrying out of the conservancy, and the
stools and urine of every patient with diarrhcea and a temperature above
normal were disinfected ; at Cherat, Chakrata, and Landour the use of metal
vessels for the conveyance of water was introduced ; at Bangalore the stools of
even suspicious cases were incinerated. Cooking by European soldier cooks
has been started in 2 good many stations ; but there are certain difficulties:
connected with the hot weather, and the men themselves do not seem univers
sally pleased with the result. Considerable, and in some cases systematic, use
seems to have been made of Widal's test in the diagnosis of cases. As usual, a few
anomalous results were recorded ; but, on the other hand, some obscure cases were
securely identified as enteric fever. At Rawalpindi and Murree pure cultivas
tions of the bacillus were made from the spleens of patients who had died of
the disease. Two cases in hill stations were complicated with diphtheria. In. -
one case at Quetta dysentery supervened after the enteric fever. In a fatal
case at Saugor there were two minute abscesses of the liver, and at Jubbulpore
a single abscess, Also, in one of the fatal cases returned under abscess of the
liver, the hepatic affection was considered to have been possibly due to antecedent
enteric fever. Out of the 776 cases of enteric fever which occurred throughout
the army of India in 1go1, 11 are noticed as having declared themselves among
patients in hospital or among attendants. Out of these, 2 were in hospital for
early venereal disease, 1 for warts of the penis and tubercle of the lungs, and
6 for other diseases ; and 2 were attendants on enteric fever cases (excluding.
one man who for more than three weeks before he was attacked had not been
in attendance). At Kirkee a man was attacked who had previously suffered
from the disease, in 1897 ; and at Quetta one was reinfected while atte:ldmg
hospital after a recent previous attack.

11. The Sanitary Officers of districts and commands have from time to
Results of special sasitary time submitted reportson different points and om
lavestigations. various stations.

From a consideration of the conditions at and above the intake of the
BENARES municipal water-supply, Major Davies was of opinion that although
there was manifest and considerable pollution, the volume of the water was so'
great, and the velocity of the current so rapid, that such pollution was not to be
regarded as of practical importance ; and that the water, if efficiently fltered,
would be quite fit for drinking purposes. He did not consider that it would be
necessary to boil the filtered supply and treat it' with potassium permanganate,
Mo suspicious organisms were detected by the usual tests either in the raw or
in the filtered water ; but the filtered water, taken from a standpipe just ont-
side the cantonment boundary, contained several hundred organisms per cubie
centimetre, which was neither satisfactory nor easy to explain, the filtering
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ar:an_gem_:nts appearing to be perfect. It was evident that frequent periadical
examinations of standpipe water were required. Three wells were reporied to
be likely to yield water of good quality, provided they were well-cemented to
a depth sufficient to prevent the soakage into them of surlace or subsoil water,
and were covered in and fitted with pumps, to prevent contamination by dust
or casual impurities.

Major Davics, having inspected the sources of the DARJBELING municipal
water supply on Mount Senchal, and made a bacteriological examination of
water from the collecting reservoir, from a tap in Darjecling, and from a tap at
Lebong station hospital, considered the water to be of excellent quality. The
springs supplying water to Jalapahar were, however, in his opinion, surface
springs gathering water from sources liable to suspicion of contamination ; two
of them yielding water which contained a very large number of organisms, and
one of them being very unsatisfactory in its situation. It was his opinion that
the municipal water from Senchal would be a much safer and more satisfactory
supply for this cantonment than any of the wells then in use.

Examining the proposed water-supply of AMRITSAR cantonment, Major
Weir, in agreement with Mr. Hankin, found the water to be good and pure ; but
recorded the opinion that to ensure safety from surface pollution, all the eighty
wells ought to be made watertight as far down the lumen as possible. The old
wells yielded a water which was good but inferior both chemically and bacteris
ologically to the new water, this being apparently due to a faulty method of
protection and raising of the water.

The water of the experimental well at MANDALAY was found by Major
Forrest to be bacteriologically and chemically satisfactory, though very hard.

In July 1got Major Aldridge found that the site of the new tubewell for
RANGOON cantonment was a bad one, the soilin the immediate vicinity being
extremely polluted, and that the water had become contaminated, possibly by
soakage alon:side the outside of the pipe. The water was turbid, and the
chemical and bacteriological examination showed it to be then unfit for drinking
purposes. Major McGill again investigated the matter in November 1got, and
found that the site was a bad one; that the water was chemically and bacteri-
ologically pure; that the water was unfit for drinking for some hours each
morning, owing to its turbidity and the excessive amount of sand present in it ;
that the water became quite clear after 20,000 to 30,000 gallons had been
pumped up, but remained so for only a couple of hours after the pump stopped.
As there is apparently plenty of good pure artesian water in the vicinity, he
supgested that, should prolonged and continuous pumping be found not to re-
move the defects permanently, or if it were considered by the engineers risky
to sink the tube deeper, a new boring in a better site would probably be found
the cheapest and best remedy, the well under report being abandoned.

The site of the wells proposed for BELGAUM mumnicipality and cantonment
seemed satisfactory to Major Aldridge in August 1go1, and he was of opinion
that good water would probably be obtained from the proposed wells; but the
water of an experimental well sunk in 1897, and long disused, contained a
-somewhat high number of organisms, none of them pathogenic or cloacal,
which would be reduced by pumping and cleaning.

The septic tank experiments at QUETTA were held by Major Elliott to
demonstrate that thirty times the volume of water is sufficient to deal success-

fully with excreta by that method; and he strongly advocated the adoption of
F
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the system there. The pressing sanitary needs of the station he considered to
be a sufficient water-supply, relief from dust and flies, and a sufficient supply
of pure butter and milk; and the measures required therefor to be an increase
of the water-supply to make it constant and sufficient to meet the possible con-
tingencies that might arise, and utilization of the waste and surplus water to
carry off the excreta to the septic tank installatien and of the effluent therefrom
on a farm. He submitted three schemes, the choice among which was lelt to
be made on financial and engineering grounds.

There is also an experimental septic tank installation at CALCUTTA,
capable, when in full working order, of dealing with the excreta of 1,000 indi-
viduals, and of discharging from the continuous filters 5,000 gallons of effluent
inte the river. Major McGill inspected it, and made suggestions calculaied to
improve the working and allow of about 5,000 gallons of sewage being dealt
with daily.

Major Davies' second report on the proposed water-supply for SiBl was
favourable. The samples were free from pathogenic or suspicious organisms i
and the water only requires protection from dust to be of excellent quality.

The proposed water-supply for WELLINGTON was examined by Major
McGill, who found the scheme a sound one, and the water chemically and
bactericlogically pure at its source; but as a coliform bacillus was found lower
as the water ran in an open channel, he pointed out the necessity of extending
the system of closed piping upwards.

Major Forrest reported unfavourably on the Luckxow sadr bazaar drain
and on the method used at LUCKNOW of inoculating agar tubes with water.

Regarding the CALCUTTA septic tank, Major Aldridge reported that bac-
tericlogical tests showed the number of colonies growing on agar to average
12} million per c.c. in the tank effluent and 8% million in the filtrate ; and that
in both these effluents the Bacilins coli communis and the Bacillus enteritidis
sporogenss were present, rendering the effluent unfit to be discharged into rivers
which at a lower point are used for drinking purposes or on to land near habita-

- tions.

The water-supply of MANIPUR was found by the same officer to be from
wells and tanks, and to be inadequate in quantity. The water of a tank and of
a well examined bacteriologically were found not fit for drinking, that of the
tank containing Bacilius coli.  The wells are sunk in polluted soil, and the only
remedy is to bring in a new supply some distance from the Palok stream.

On the 25th September a new water-supply was taken into wuse at
BARRILLY, and from the 2oth October to the 28th December 19 cases of
enteric fever occurred, widely distributed. Neither the enteric bacillus nor any
cloacal or suspicious organism was found in any of the samples of water from
different barracks examined by Major Aldridge. The trenching ground for
the nightsoil of the cantonment had been changed on the 17th September to a
place very near the washing ghat. Major Aldridge found soldiers’ clothes drying
within 100 yards of the trenches, and kitchen clothes being washed and dried
within 5 or 1o yards; while the sandy scil from the trenches was being blown
in clouds over the linen, From a damp sterilized cloth exposed to this dust
he isolated the Dacillus enteritidis sporogenes and the Bacilius coli communis.

Major Aldridge reported that about 500 feet above the intake of the
Lucknow water-supply, there was a foul nullah, which during the monscon,
or at any time of high rainfall, discharged into the river a considerable
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volume of water highly polluted with excreta. Orders have been issued with a
view to the taking of early steps to extend the intake pipe to a safe distance
above the nullah.

The DHARMSALA water-supply was favourably reported on by Major Weir ;
and with regard to the proposed sinking of wells in UMBALLA, the result of his
personal inspection of the ground and of the chemical and bacteriological
analysis of the water was to show that the proposed site is a suitable one,

From his examinations of the PEsHAwaRr Pasteur-Chamberland installa-
tion, the same officer was of opinion that large installations are practically use-
less, from the difficulty or impossibility of rendering the joints of the fittings
secure ; and that the erection of large and costly installations, such as that at
Peshawar, would be a waste of money.

Examining the CAMPING GROUNDS on the Rawalpindi-Murree road, he found
the condition of the water-supply of two te be unsatisfactory, The presence of
Buacillus coli in the Barakow water was due to the pump being out of order, and
to the door of the well not being kept locked. The Tret water contained abund-
ance of coli and also a Proteus; and this contamination was proved to be due,
not only to faulty protection of the reservoir, but also to a communication be-
tween the spring and a strean in which natives regularly washed clothes.

Major Weir found the RAWALPINDI water-supply to be veryjgood chemically
and bacteriologically ; though there were two possible, not probable, sources of
contamination. In the case of MURREE greater protection was needed both for
the source and for the reservoir.

The FEROZEPORE supply was reported by him to be in an unsatisfactory
condition from wells being out of repair, from want of protection from dust and
from soakage of dirty water, and from the faulty method of distribution.

The same officer says that to expect success from the ALLAHABAD SYSTEM
OF CONSERVANCY everywhere, is just as absurd as to think that any kind of land
would be suitable for a sewage farm, paving no regard to local conditions. A
number of bacteriological examinations of the soil washings of trenching grounds
before and after being cropped, went to confirm his opinion that burial in shal-
low trenches is not a safe sanitary method for the disposal of excreta, and that
the dust from this source is a danger to the health of cantonments.

A limited outbreak of ENTERIC FEVER at MURREE was traced by Major
Weir to the milk supply. The so-called dairy was a servant's house, dark and
ill-ventilated, close to a native latrine. Between the dairy and the latrine was a
large earthenware vessel full of water which was used for ablutionary purposes
by the natives visiting the latrine, and also by the milkman for washing out his
cans. Bacteriological examination of some of this water actually found ina
milk can, showed it to be fecally contaminated.

Though some points have been attended to, Major Elliott reported that
the water-supply of PoONA was still in an unsatisfactory condition, and that the
bazaars exhibited many sanitary deficiencies. The main supply required im-
provement, and the object of providing the soldier at all times with cool, protected
boiled water had not been attained. As Major Elliott says, * the prevention
of waterborne disease is not obtainable by drinking wholesome water occa-
sionally ™.

The incidence of ENTERIC FEVER in MHOW was found by the same officer
to be in direct proportion to the extent of insanitation prevailing, to the opportuni-
ties afforded for the contamination of the drinking water and food supplies



24 ANNUAL REPORT OF THE SAMITARY COMMISSIONER [Section 11,

Boiled and pinked water, stered in open chatties to cool, was found on bae-
teriological examination in two instances to be contaminated. In one regiment,
owing to want of supervision by the commissioned officers, ™ while the arrange-
ments theoretically were excellent, the practical results were deplorable.”

The water and milk supply of AHMEDNAGAR remained in the same condition
as it was in May 1899 when Major Davies reported on it, and the prevalence
of enteric fever had not abated. Major Elliott found that a satisfactory waters
supply is not at present obtainable, and that reliance must be placed on boiling
and pinking. At present the water supplied to the British troops is supposed
to be boiled, but it is questionable whether none but boiled water is used; and
all the Boer prisoners attacked by enteric fever admitted that they had drunk
other than the boiled water provided. An embankment had just been complet- .
ed to form a storage tank for water; but it was discovered that the excreta of
the ten or eleven thousand famine labourers who built the embankment had been
buried in deep trenches in the bed of the tank !

Major Elliott gives the following two instances to show how easily prob-
able sources of ENTERIC FEVER INFECTION may escape detection. In a certain
hospital it was suspected that supplies were being smuggled in. A strict wateh
was set, and eventually a mehtar was caught in the act of bringing in tea, &c.,
the vessel containing the tea being placed in a nightstool-pan, which he was
carrying in his hand, In another station some young officers, occupying the
same bungalow, were attacked by enteric fever, one after the other. Careful
investigation was made, but without success. Some time after it was discovered
that the afternoon tea of these boys, recent arrivals in the country, was prepar-
ed by the mehtar.

In the autumn of 1go1 CERTAIN WATERS OF AHMEDNAGAR were examined
in the Plague Research Laboratory, Bombay; and in two instances a bacillus was
met with which while at once differentiated from the true enteric bacillus by some
of the tests, was by the remaining tests, especially the serum reaction, shown
to approach it in certain essential points, It was agglutinated by a 1 to 2o
dilution of an immune serum, whereas the true enteric bacillus was agglutinated
by a 1 to 100 dilution of the same. In no instance was there found in these
waters any microbe more closely resembling the typical enteric bacillus, On
the result of this analysis Mr. Haffkine™ remarks that such intermediate speci-
mens are met with whenever one searches for them in suspected waters: and
that it may possibly be that the true enteric microbe never retains in nature all
the particular characteristics which are typical of it when isolated from an enteric
fever patient,

In only 2 out of 224 SPECIMENS (mostly water, but also limejuice, blood,
urine, and fwces) submitted to Mr. Hankin for examination were microbes
resembling that of enteric fever detected ; and only one of these reacted positively
with anti-enteric serum.

12. Notwithstanding the resumption of reliefs, there was again a decrease

S e of both morbidity and mortality from enteric fever.
dices A, B. and G, Table IV. Whether the improvement will be maintained after
the ordinary system of reliefs has been somewhat longer re-established remains
to be seen; but, so far, the forebodings of last report have not been fulfilled.
The number of admissions -has steadily declined during the last three years ; and
it is of course possible that a certain amount of the credit mav be due to inocula-
tion, as well as to the scarcity of drafts ; but the idea most full of hope is that
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the reduction may be at least partly due to the work of the special sanitary
officers, who from 1898 onwards have been engaged in finding out the sanitary
defects of stations, especially of stations distinguished by outbreaks or endemie
prevalence of enteric fever, and in guiding the authorities to the application of
the proper remedies,

The admission rateis the lowest recorded since 1887, There were 776
admissions and 202 deaths, against 070 and 289 in 1goo. The average dura-
tion of a case was over 55 days; and the average number constantly sick
115°07, which being multiplied by 365 gives 42,730'53, the total annual loss of
service due to sickness only from enteric fever.

13. Groups XI[ a, VIII, V, and VI had, as usual, high decennial ratios

Tt s of admission ; and Groups Il and X, and, to a less
eal Groups. Appendix B. Table extent, I and 1V, low ratios. In 1gor1, though
L four groups, including VIII and VI, which had the
highest admission ratios of the year, showed higher ratios than in 1900,
the admission ratios of all groups were below their decennial means, No less
than four stations in Group VIII recorded admission ratios over 25 per mille.

14. Among the stations with strengths over 100 the highest admission

ol fon I Shatlans. As ratios of 1go1 were those of Nasirabad, Ahmedna-
peadiz C. Tables Ll and 1V. gar, Bareilly, and Mhow ; and the highest death-
rates those of Murree, Ferozepore, Kasauli, Cherat, and Nasirabad. Filteen
stations registered admission ratios over 20 per 1,000, and of these Neemuch,
Masirabad, Agra, and Mhow were in Group VIII. With regard to Nasirabad,
see the report for 1900, page 21, paragraphs 14 and 16. Five of the eight cases
at Neemuch are said to have been contracted elsewhere, and no cause was dis-
covered for the other three. The high rates at Kasauli are not explained. Some
information about the other stations here mentioned will be found in paragraphs
1o and 11 above. The highest decennial ratios were those of Subathu, Cherat,
Taragarh, Dagshai, Benares, Agra, and Lucknow ; while low ratios were most
common in Burma stations and stations near the sea.

15. In 1901 the greatest liability to suffer and die from enteric fever was
d between the ages of 20 and 25 and in the first year
Relation of enteric fever to Afge ! E e
and Length of Residence in India.  Of Indian service. In 1g9co the incidence of the
R T3 ] VL disease had been greater than in 1899 at all age
periods except the second, and in all service periods except the first two ; but
in 1901 it was less thanin 19oo in all age periods except the last, and in all
service periods except the first. This last fact is probably connected with the
arrival in India of about 8,700 men from home during the course of the year;
though their arrival fortunately did not prevent the annual ratios of the whole
army from falling. In 1901 under one year's service Lhe liability to fall sick of
enteric fever was at least twice as great as in any other period of service, and of-
tener three times or more.
16, In the lustrum 18g6-1goo, so far as can be gathered from the non-
S Siouit eres (od Biason () ca.lenda'lr returns of the army, t_he maximum months
Table VIIL for India as a whole were April-May and August-
September, especially the first month of each of these couples. In the same
quinguennium Group X1l a (Sece pnragmphl 13) had maxl'lma in April-May and
in July-September ; Group VI in April-May and in Avgust-September ;
Group V in January, March-May, and November-December ; Group VI in
January, April-June, and November-December. Again, in the same five-year
G
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period 1o out of 14 stations (See paragraph 14) had a spring maximum in April-
May, and 9 an autumn maximum in July-September ; that is, most of them had
two maxima; but Dagshai had one long maximum, April-October, and Lucknow
three, Janvary, March-April, and November-December. The ecold weather
maximum appears to be most marked in Neorthern India, especially in Groups V,
VI, VII, and VIII ;and may possibly be connected with the more marked
changes of season in those regions. A certain influence on the apparent climatic
incidence of the disease must be exercised by the usual yearly arrival in Octo-
ber-March of unseasoned men ; and it may be noted that in 1900, when there
were no arrivals, the curves up to the maxima were not so steep as in the preced-
ing and following years, and the maxima themselves were postponed. Various
attempts have been made in this report and elsewhere to explain the regional
and seasonal distribution of enteric fever in India, the latest perhaps being that
of Aldridge ; but it must be recognized that though glimpses of the truth may
have been thus attained, a complete explanation is yet to seek. The best autho-
rities are still in doubt as to the relation of enteric fever to season ; and Abbett
has some justification for saying that the common assumption that enteric fever
is mestly an avtumnal disease is only correct for sporadic cases in places which
do not offer a suitable medium for the development of the enteric bacillus, and
that where the conditions are favourable to the bacillus, outbreaks are due entirely
to the less or greater pollution of the channels through which the germs can be
diffused. Gritnbaum has begun investigations as to whether there is anv
seasonal variation in the bactericidal power of the blood as a possible factor in
epidemiology.

17. Inthe men of the European army of India there occurred anly 3 cases of

Plagne and some other General plague (2 admissions) with 1 death ; one admission
Diseases. Table L1IL at Belgaum and one * on the march,” and one death
at Ahmedabad. This comparative immunity is no doubt due in part to the great
care taken to prevent men coming in contact with the disease, by putting infect-
ed areas out of bounds, &c. No officers or children were attacked, and the
two women who were admitted, one at Bangalore and one at Bellary (infected
at Bangalore), both recovered. It is mentioned that some plague occurred in
the native followers of the Royal Field Artillery at Kirkee,

A single case of cerebro-spinal fever, a fatal one, occurred at Mhow. The
widespread incidence of this disease among natives is mentioned in subsequent
sections of the present report. Measles was sometimes contracted from the
Boer prisoners. Out of the 28 cases of beri-beri, 25, with all the three deaths,
were returned from Burma, Shwebo and Mandalay having 2o cases between
them. The medical officer at Rangoon does not understand how Europeans
get the disease, if it is conveyed in rice ; but he does not mention whether the
soldiers ever drink the native rice liquor. No arsenic was found in the beer sup-
plied to the troops at Mandalay and Meiktila, No cases of dengue were re-
turned.

18. There was no change in the morbidity, but a fall in the mortality from

S F s Thnaw A tubercle of the lungs. For T.he quinquennium  the
dices A aod Q, Tables M and IV, pylmonary tubercle mortality of the European
troops, as well as of the native, was highest in the Bengal Command, that of
Bengal being highest for native troops, and that of the Punjab for European in
1go1. The mortalities of European troops, of native troops, and of prisoners

for the year were as g,16, and 75.
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milk 8 to 27 days; in butter ¢ days ; in Gervais cheese g days. Krieger notes
that Koch's enteric fever commission are ol opinion that the same measures are
required against dysentery as against enteric fever.

The admission and death-rates from diarrthcea fell, especially the laiter.
The admission rates of groups varied between 232 in Central India and 10 in
Burma Coast. The highest station ratios were at Landour, Meecan Meer, and
Barrackpore. There was no cholera at any of these stations.

The prevalence of disorders of the digestive system at Umballa was ascrib-
ed to drinking on the receipt of bounty money.

21. Both the admission and the death-rates from abscess of the liver fell,
Hepntic abscess. (1%) Appeadix A, the former very slightly. The Bengal Command
Tables 111 and IV, and the Bengal-Orissa group had the highest ratios
of admission and mortality. There were 5 deaths at Barrickpore; and the
highest admission and death ratios were those of the same station. Of the 11
cases at Barrackpore, 9 were associated with or sequent on dysentery. In one
case each at Meemuch and Kurrachee abscesses of the liver were associated with
typhlitis,

As due to abscess of the liver were returned 83 deaths, but to these may be
added 18 returned under other heads (dysentery, enteric fever, &c.) in which
examination of the body after death showed the presence of abscess of the
liver. In these 1ot the postmortem record is complete only for 55, of which 33
were associated with ulceration, and 23 not associated. Three were noted as
being associated with dysentery, but without ulceration; and three as being
associated with uleeration, but without dysentery.

Excluding 83 cases in which postmortem examination was omitted or was
incomplete, the total number of fatal cases in which abscess of the liver was
found in the 6-year period 18g6-1901 was 509. In 271, or 53 per cent., there
was found uleeration of the intestine, and in 238, or 47 per cent, no uleeration ;
in 171, or 34 per cent., there was a single abscess, and in 338, or 66 per cent.,
there were more than one.

Among the 271 associated with ulceration, there was a single abscess in 73,
or 29 per cent., while there were multiple abscesses in 198, or 73 per cent. On
the other hand, when the suppurative hepatitis was unassociated with ulceration
there were g8 cases, or 41 per cent., in which the abscess was single, and 140, or
5o per cent., in which the abscesses were multiple.

Again, out of the total of 171 single abscesses, 73, cr 43 per cent., were asso-
ciated with ulceration, and g%, or 57 per cent., not so associated. In contrast to
this, among the 338 cases of multiple abscesses, 198, or 50 per cent., were assos
ciated, 140, or 41 per cent., unassociated with intestinal ulceration.

From his experience in Calcutta, L. Rogers finds that the form of bowel
disease associated with the large tropical abscess of the liver is amoebic
dysentery, though severe sloughing forms of catarrhal dysentery may be asso-
ciated with small multiple pyaemic abscesses; that the amoeba is constantly
found in an active condition in the wall of lropical abscess of the Hl’cr, ail:hou_gh
frequently absent from the pusin its cavity ;* that other organisms are absent from
the pus when the abscess is first opened ; and that dysentery or dysenteric lesions
are present in at least go per cent. of the cases. On the other hand, Manson is
somewhat sceptical with'regard to both amoebic dysentery and amoebic abscess.
Miss Sheldon Amos, in the critical review quoted in last paragraph, does not con-
sider the causative relation of the amoeba to liver abscess as by any means setiled.

* Sea 5. C, 150809, pages 57 acd 65 ; slio J.P.B,, VI page 345
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gonorrheea by 59. The Madras Command had the highest ratio for gonorrheea
for primary syphilis p/us soft chancre, and, as usnal, for secondary syphilis.

In many cases medical officers cannot be sure whether a sore will or will
not be followed by constitutional symptoms. All such cases are by some
medical officers returned under primary syphilis, by others under soft chancre ;
and when in due time secondary symptoms have or have not appeared, the
necessary correction of the previous entry is not always made. For that reason
primary syphilis and soft chancre are here considered together, though they
are shown separately in the tables. Some of the cases returned as non-venereal
buboes were due to strains or injuries. With regard to the others, opinions differ
in the same way as in former years as to whether and how far a venereal element
is usually present or not. It seems certain that buboes do occur which are
neither traumatic nor venereal. A series of cases has lately been published by
Caddy in Caleutta, and Rife has reported similar cases from the Caroline Islands.
Under official auspices in Prussia, nearly two-thirds of the civil and military
medical men asked to do so, sent in a census enumeration of the venereal cases
under treatment by them on the zoth April 1goo. The result was to show that
venereal disease was much more prevalent in civil life than in military, the res-
pective ratios for males being 28'20 and 15'20 per 10,000. It was also found
that venereal affections were enormously more prevalent in crowded centres than
in the sparsely peopled country.

23. There were 11 deaths from alcoholism, giving a ratio of o018, both
Alesholism.  Tables XVI aad figures being above those of the two years preceding.
E-101: The yearly average number of deaths in the decen-
ninm 18g1-1000 was 7 ; so that the figures of 1go1 were considerably above the
average. [In some cases the receipt of bounty money led to drinking,

24. The heatstroke death-rate for India fell, the decrease being chiefly in
Heatstroke.  Appendi= A, Madras, and to a less extent in Bengal. Campbell-
Tables XVI and LIIL pur, Delhi, Nowgong, and Deesa had the highest
admission ratios, and Meerut and Campbellpur the highest numbers ; Deesa and
Benares the highest death-rates, and Aden the greatest number of deaths.
25. In the ten years 18g1-1900 there were 194 suicides, or about 19 per
Sulcids. Tables KN and Ligy, - 200U There were 14 in 1901, of which 10 were
by gunshot, 3 by cutthroat, and 1 by drowning.
26. In the whole army of India 2,393 men were invalided, or 30'33 per
Invaliding. Appendix A. Ta- mille of strength, against 2,026 and 3346 in the
bles XVII aad LILL preceding year, the increase being greatly due to
the larger number of men invalided for malarial fevers and for debility, and
being shared in by all the commands except Madras, The proportion of invalids
to strength was lowest in Bengal, and highest, as usual, in Madras. The
increase was greatest in the Punjab and Bombay ; and in these two commands
Ferozepore and Kurrachee, probably on account of the malarial outbreak describ-
ed in the report for 1900, had most invaliding from ague, Meean Meer and
Kirkee from debility. The percentage of men who were invalided while under 25
years of age tothe whole number invalided was 42, against 52 in 1900, and of
those under 30 years of age 88 per cent, against go. Of the total
number of men invalided, 14 per cent. (against 33) were of less
than two years’ service, and 6o per cent. (against 72) were of less than 5 years'
service.* The fall in these percentages in 1900 and again in 1901 is due to the

e

* The percentage siregths at thess ages and perfods of scevice will be found in Table XV,

e —
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comparative absence of drafts, the army standing fast for most of the time and
increasing its age and length of Indian service.
27. The chief causes of admission among officers were ague and simple
Officers, Appendiz D, Tapte Continued fever ; and while the admission rates from
KVILL tubercle of the lungs, hepatic abscess, influenza,
venereal disease, and simple continued fever rose, those from cholera, smallpox,
enteric fever, malarial fevers, and dysentery fell. The chicf cause of death was
enteric fever, and the ratio was higher than in the previous year. Malarial
fevers and abscess of the liver had also increased ratios. The admissions from
influenza, fevers except ague, diarrhesa, and hepatitic affections were higher
than among the men; as were also the death-rates from fevers, circulatory dis-
eases, and hepatic abscess. One officer suffered from a second attack of enteric
fever, tweniy years after the first. Two officers who suffered from enteric fever
at Poona, came from the same bungalow. They had been out shooting and had
drunk any water they could get. There was nothing insanitary about the bunga-
low, but they did not know where their milk came from or whether it was boiled.
The officers’ kitchen was found to be insanitary. One officer at Roorkee had
been reckless about water and native sweets. At Ahmednagar the disease was
thought to have been probably contracted at the mess, as the cook and the mess
waiter had both been admitted to hospital for the same disease. One officer at
Murree contracted the fever through milk from an insanitary dairy which infected
other people in the station. (See paragraph 11, sub-paragraph 21.)

28. The health of the women was decidedly better than in 1goo. The
Women, Appeodiz E. Tables chief causes of admission were debility, ague, and

XIX-XX1L the diseases peculiar to women. All the diseases
tabulated had lower admission ratios, except influenza, pneumonia, and other
respiratory diseases. - Debility caused about 39 per cent. of the total admissions,
and ague about 17 per cent. The chief cause of death among women was enteric
fever, which caused nearly 26 per cent. of the total deaths. Most of the diseases
tabulated showed greatly reduced death-rates, but mortality was increased from
hepatic abscess, prneumonia, tubercle of the lungs, ague, and enteric fever, As
to the causation of the enteric fever, no special remarks are made in the reports.

29. There was a great improvement in the health of the children. The

Children Appendix F, Tables chief causes of admission were ague and respiratory

KXI-XXV and LLL diseases. All the diseases tabulated gave diminish-
ed admission rates, except whooping cough, cholera, smallpox, enteric fever, and
influenza. Ague caused over 23 per cent. of the total sickness, and respiratory
diseases nearly 14 per cent. The chief causes of death were diarrheea and  con-
vulsions. Among the causes of death tabulated, only convulsions, cholera, small-
pox, and dysentery showed increased mortality, Diarrhcea caused nearly 23
per cent. of the total deaths, and convulsions over 14 per cent, Half the toral
number of cases of measles occurred at Quetta and Bangalore. Quetta had
also the highest number from chickenpox. In four out of the six cases (five
admissions) of tubercle, the intestine, peritonmum, or lymphatic glands were
affected ; and a fifth was returned as general tuberculosis. The four children
who died from tubercle were from two to six years of age. Nothing is said as to
the causation of the enteric fever cases.

The liability to death was greatest under 6 months, the height of the
percentage being, as usual, to a considerable degree due to cases of immaturity
at birth.
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{4) Osler, as above, page 163; Munzon, as above, page 685; Corfield, as akove;

Schiider in Z, H. XXXVIII, page 348 ; Sidney Martin in L. G. B., quoted in
B. M. J. of 16th .-‘lmguat 1902, page 408, in B. M. ]. of $}I‘.h September 1goa,
page g31, in L. of 23rd August 1902, page 549, and in L. of 13th September
1902, page 766 ; Houston in L. G. B., quoted in B, M. ). of 16th August 1902,
page 468; E. Pfubl in Z, H, XL, page 555 ; Gotschlich in Kolle and Wasser-
mann's Mandbuch der Pathogenen Mikroorsanismen, pages 183, ete; Firth
and Horrocks reported in B. M. J.ol 27th September 1g02, page g4r; V.
Poore in B. M. J. of 1ith October 1goz, page 1187 ; Munson, as above, pages
678, 684, and 342; Powell in B, M. J. ol 2gth March 1go2, page Bu1; Osler,
as above, page 165 ; Munson, as abave, page 428 ; Nothnagel, as ahave, page
78 ; Firth and Horrocks, as above ; Howard, quoted in C. B. XXX, page 936,
from the Proc. Wash, Acad. of Scis  Vol. Il, page 541 ; Corficld, as above ;
Lea in B. M. J. of 5th April 1gc2, page 867; B. M. J. of 1oth Mav 1goz,
page 1192; B M. ]. of 15th May igo2, page 1251; Nothnagel, as above,
page 55 ; Collie in L. of s5th July 1902, page 45; Ficth and Horrocks, as

* above,

(s} B

M. ). of 26th October 1901, page 1310 ; Clildsin B, M, J. of 26th July 1902,
page 263; H. R. X]l, page 187 ; Corfield, as above ; Munson, ag above, page
686 ; Nothnagel, as above, pages 63and 77 ; H. R. XIl, page 410 ; Schitder
in Z. H. XXXVIII, page 353 ; Eschricht quoted in C. B, XXX, page 667;
Krieger in D. M. W, XXVIII, page 511 ; Fiirnrohr in M. M. W. 1go1, No. 25,
page 1010, quoted in H, B. X1, page 294, and in V.] XXXVI, 2-1, page 10;
Kilinger in C. B. XXXII, page 550; Munson, as aboye, page 635; Hurd in
B. J. H. H. XIII, page b1 ; l{rirgﬂ', as above,

{6) Courmont in J. P. P. G. IV, psge 155; Busquetin J. P. F. G. IV, pages 3353,

(7 E

365, and 575; Licht, quoted in J. P. P. G. IV, page 352; Haslet:, page 19,
and Menzer, page 18, of V. J. XXXVI, 2«1; Widenmann, quoted in C. B.
XXX, page 530, and in H. R. XI, page g44; Seemann, quoted in D. M. W,
XAV, Literator-Beilage, page 141 ; Schottmiiller, guoted in D. M. W.
XK VI, Litteratur-Beilage, pase 245 ; Cole, etc., quoted in Nothnagel, pages
195 and 421 ; Schiider in Z. H. XXXVIII, page 352; Bising in D. M. W.
XXV, page 443; Gwyn in J. H. H_ . VIII, page 389 ; von Drigalski and
Couradi, as above ; Dicudonné in C. B, XXX, page 481 ; Schider, as above,
page 353; Glaser in I M, W, XXVIII, pages 772 and 793; Munson, as
above, page 6% ; Camac in J. H. H. R., page 339; Flexuer in Stadies in
Typhotd Feoer, page 352 Burdach in Z. H. XLI; page 305.

Pluhl, as above ; Firth and Horracks as above ; MacConkey, quoted in B. M,
J. of 6th September 1goz, page 717 ; Klein and Houston in L. G. B., quoted
in L of rgth September 1902, page 766; Sedgwick and Winslow, quoted in
H. R. XI, page 108g; Brehme, quoted in H, R. XII, page 356; Valentini,
quoted in Baumgarten's Jahresbericht XVI, page 236.

(8) Flexner in]. H. H. R. VIII, page 259; A. Friinkel, quoted in D. M. W, XXVII,

Vereins-Beilage, page 158; Cherry, reported in L. of 1gth April 1902, page
1141, and in B. M. L. of 17th May 1go2, page 1227; leader in B, M. . of 20th
September 1go2, page 8g8 ; Grinbaum and Hume in B. M. J. of 12th July
tgoz, page 115 ; Chantemesse, quoted by Corficld in L. of sth April 102
page 047 ; Squire, quoted in L. of 1st November 1902, page 1193; Blumen-
thal,* quoted in B. M. J. of 4th October 1902, epitome-page 49; Craig and
White, reported in B. Al . of 24th May 1goz,page 1270 ; Johnston in AM.J.
of Med. Scis. CXXIV, page 187, quoted in B. M. J. of G6th September 1go2,
epitome-page 33, and in J. P. P. G. IV, page 942 ; Hoffmannin H. R. XII, paze
833; Petruschky in Z. H. XL, page 567, and in D. M. W. XXVIII, page 212;
Sion and Negel in C. B. XXXII, page 481 ; Himermannin Z. H. XL, page
s22; Gwyn in] H.H. R, VIII, page 38¢; Welch, Huxley Lecture, reported
in B. M. J. of 11th October 1go2, page 1107, :

* See D. M. W, X XVIIl, page 835.
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{g) Firnrohr, also Klinger, as above ; Palmer, quoted in V. ]. XXXVI 2-1, page 9;
Corfield, Milroy Lectures, as above ; Timann, quoted in Z. H. XL, page 523 ;
Nothnagel, as above, page 8o ; Rieder, quoted in D. M, W. XXVIII,
Litteratur-Beilage, page 187 ; Fulton in J.H. 1, page 422 ; Warfield in
B. J. H. H. XIII, page 175 ; Osler in J. H. H. R., page 429 ; Elliot and Wash-
bourn in L. of 18th January 1go2, page 139; Noihnagel, as above, page68;
Rollesten, reported in L. of 2nd November 1901, page 1195.

(10) Rolleston, quoted in B. M. ]. of sth October 1901, page 976, and in B, M J. of
2nd November 1901, page 1343; Elliot and Washbourn, reported in L. of 2nd
November 1go1, page 1105, and of 15th January 1goz, page 139 ; Morris,
reported in L. of 7th December 1got, page 1585g; Osler in |. H. H. R. VIII,
page 379; Lyon in J. H. H. R, VIII, page 263 ; Nothnagel, as above, page
65; Fiocea, quoted jn D, M, W, XXVII, Litteratur-Beilage, page 207.

{11) Munson, as above, page 6go; Lignitres in A. P. XV, page 734 ; Munson, as
above, page 6go; McCulloch in Enserie Fever amongst the British frosps in
India, page 13; Corfield, as above ; Munson, as above. page 6go; Charpentier,
quoted in F. M. 19, page 999 ; Discussion reported in B. M. J. of 15t Novem-
ber 1902, page 1446, and in L. of same date, page 11935,

[12) Corfield, as above ; Munson, as above, page 683 ; Schilder, as above ; Firthand
Horrocks, as above ; Reincke, quoted by Lotz in Z, H. XLI, page 218;
Krieger,as above ; Munson, as above, page 6g§; Crombie in L. of 1fith
Auguat 1goz, page 426; Wright in L. of 6th September 1goz, page 651;
Besredka in C. R. de I'ac. des Scis. CXXXIV, page 1330,

{13) D. O.No. 2413, dated z5th December 1go1, to the Secretary tothe D, G, LM.S,

(14) Aldridgein J. H. 1l, page 361 ; Oslerin Séwaies in Typhoid Fever, page 164 ;
Nothnagel, as above, pages 73 and 75 ; Munson, as above, pages 684 and
658; Abbott, quoted from Proc. of the Path, Sce. of Philad. in H. R, X1, page
@40 ; Griinbaum in B. M. J. of 12th July 1go2, page 115,

(r5) Seerelerences given for paragraph 73, Section IV ; Miss Sheldon Ames in J. P.
B, VIII, page 367; L. Rogers, reported in B. M. ]. of 20th September 1902,
page 849 ; Shigain C. B. XXXII, page 352; E. Plohl in Z. H. XL, page
555, quotes Shiga ; Krieger, quoted in D. M, W. XXVIII, page 711.

(16) L. Rogers in B. M. ]. of 20th September 1902, page 848 ; Manson in the same,
page 851 ; Miss Sheldon Amos, as above, page 354

(17) Caddy in I. M. G. of July 1902, page 257 ; Rife in B. M. J. of 23rd August
1902, page 251 ; Gutistadt, quoted in L. of 27th September 1902, page 87s;
Blaschko, quoted jn B. M. ], of 8th November 1902, page 1559.



SECTION III.
NATIVE ARMY OF INDIA.

30. The health of the native troops was on the whole, better than in the pre-
India. Appendices L and M. ceding year, the improvement being in the death-
LR rate. For the population generally the year was one
b)
of recovery after famine and epidemic disease.

The chief cause of admission was ague, and then, with a long interval, came
dysentery, venereal disease, and non-pneumonic respiratory disease. Though
there were raised admission ratios from influenza, malarial fevers, and respiratory
diseases other than pneumonia, there were lessened ratios from cholera, small-pox,
enteric fever, bowel complaints, and venereal disease. Ague caused 43 per cent,
of the total admissions. The chief causes of death were pneumonia and remit-
tent fever. Among the diseases which caused increased mortality were ague and
tubercle of the lungs ; but mortality from cholera, diarrhcea, dysentery, and debility
was reduced. Pneumonia caused over 23 per cent. of the total deaths, and inter-
mittent and remittent fevers nearly 21 per cent. The total number invalided for
discharge was 1,566 and the chief causes of invaliding were debility, ague,
rheumatism, and venereal disease.

The China Expeditionary Force and the China Garrison enjoyed good health
{Tables XXVIIl and XX1X), but that of the Ogaden Punitive Force and of the
still smaller Ad Dariga Field Force was not so good.

If Table XXVI be compared with Table I, it will be seen that the native
soldier suffered less from enteric fever, simple continued fever, diarrhoea, hepati-
tic affections, and venereal diseases ; and more from each of the other causes of
admission given than his European comrade. He also suffered more from
scurvy. These relations are usual, except with regard to tubercle. The compari-
son may be carried into further detail with the aid of Table LIII. See also
Appendix Q to Section IV.

31. Of the commands, Bombay was the most unhealthy, but it was healthier

Commaods, AppendixL, Ta- thanin 1goo. It had the highest mortalities from
ble XXVI. ague, remittent fever, pneumonia, dysentery, diarrhcea,
hepatic abscess, and debility. The highest mortality from cholera and tubercle
of the lungs was in Bengal; the highest from enteric fever (on account of the num-
ber of Gurkhas) and from non-pneumonic respiratory diseases, and the second
highest from pneumonia, in the Punjab; and the highest from small-pox in
Madras.

33. The most unhealthy group for the decennium was Assam ; but for

Gepgraphical groops. Appeadix 1901, the Hills. Burma Coast had the highest ad-
M. Table XXVIL. mission rate from dysentery and hepatitis, the second
highest from venereal disease, and the lowest from ague, non-pneumonic respira-
tory diseases, and diarrheea ; Burma Inland the highest from ague, simple conti-
nued fever, respiratory diseases other than pneumomnia, and the lowest from tubercle
of the lungs; Assam the highest from enteric fever and abscess of the liver, the
jowest from venereal disease, and no pneumonia ; Bengal-Orissa the highest from
scurvy ; Gangetic Plain the highest from cholera and tubercle of the lungs; Deccan
the lowest from dysentery ; Western Coast the highest from diarrheea and venereal
disease ; Southern India the highest from small-pox and the lowest from remittent
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fever ; the Hills the highest from influenza, remittent fever, and pneumonia, and
the second highest from tubercle of the lungs, non-pneumonic respiratory dis-
eases, and scurvy. Scurvy was also high in Indus Valley, and pneumenia in
Upper Sub-Himalaya, For the decennium too the highest influenza and remit-
tent fever ratios were in the hills, the highest enteric fever ratio in Assam, the
highest ague ratio in Burma Inland, and the lowest remittent fever ratio in South-
ern India.
23. The highest death-rates of the large stations throughout India witha
strength of not less than 1,000 were those of Bombay,
ng;"j“.::' }::::T:‘-:..Hft'rﬂm}!f.w”' chiefly from pneumonia, plague, dysentery, and ague;
of Mcean Meer, chiefly from pm:umunia and remii=
tent fever ; of Dera Ismail Khan, chiefly from pneumenia and ague; of Edwardes-
abad (Bannu), chiefly from pneumonia and remittent fever § of Abbortabad, chiefly
from tubercle of the lungs ; and of Bakloh, chiefly from tubercle of the lungs and
remittent fever. Among the regiments mentioned in the following paragraphs
the most unhealthy were the 28th Punjab Infantry, the 21st Madras Pioneers, and
the 17th Bengal Infantey on the frontier, the 15th Bombay Infantry at Deesa,
the Wing of the 12th Burma Infantry at Keng Tung, and the 28th Bombay
Pioneers at Kirkee and on the frontier. The two Pioneer regiments were at work
on the Khushalgarh-Kohat-Thal Railway. Al these regiments suffered from
ague, the Madras regiments from simple continued fever in addition, the 28th
Bombay Infantry from diarrhcea, and the 25th Punjab Infantry from remittent
fever and pneumonia,
34. The influenza admission ratio was more than ten times greater than in the
Iofluenza. Appendices ] and M. Previous year, thuugll not so 'h:gh as in 1809. Feb-
Tt XX ruary was the maximum month in 1901, but for the
12 years' period April, with the minimum in October. The highest numbers were at
Malakand, Bakloh, Dharmsala, and Benares iu India, and among the troops serv=
ing in Mauritius. All these outbreaks were compact. The native troops suffered
slightly more than the European troops, but much less than the prisoners. The
type of the disease appears to have been mild.
45. There were only 35 cases of cholera with 10 deaths, agamst 666 cases
(641 admissions) with 350 deaths in the preceding
Tfhﬂlﬁlitm“ﬁ?& and M. vear; and the admission and death-rates were, of
course, much reduced, and also much below the
decennial rates. Cholera reached its maximum in August, and occurred in eight
months of the year. The most important outbreak was that of only 12 cases at
Fyzabad, of which 11 occurred in the 6th Bengal Infantry and one in the jth
Bengal Lancers. The first man affected in the former had visited the city, where
the disease was prevalent, but no exact connexion was discovered : and the man
affected in the Lancers had, against orders, visited the infantry lines while the
cholera cases were occurring. The three cases in the 1st Bengal Lancers occurr-
ed while cholera was prevalent in Lucknow, but no connexion was established be-
tween the civil and the military cases, and the possibility of the latter having been
really due to ptomaine poisoning is mentioned. There was no cholera in Umballa
when the three cases in the 4oth Pathans were seen; and it is stated that they
were caused by unsound fruit, and that as seon as fruit was forbidden ne more
cases occurred.  But the usual precautions, such as permanganating the water-
supply, etc,, had been adopted. As to the other regiments affected, the only point
mentioned, when anything is said at all, is the presence of the disease in the
neightcurhood.
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36. There were 55 admissions (58 treated) from small-pox with 4 deaths
Small-pox. Appendices L and  against 78 (86 treated) with 4 deaths in the preced-
M. Table XXIX. ing year, and the admission ratio was below the de.
cennial. The highest numbers were g at Bangalore with 2 deaths, 7 at Bannu
without death, 6 at Quetta with 1 death, and 5 at Dera Ismail Khan with 1 death.
T he highest regimental number was 5 in the 4th Sikhs at Bannu. All had good
marks of vaccination, and all recovered. The disease came from the bazaar.
Two of the men infected in the 2nd Moplahs were pitted from a previous attack ;
while the third contracted the disease after he had joined the regiment, but before
his vaccination had been carried out.

37- To ague was due over 43 per cent. of the sickness of the native army.
Ague, remittent fever, simple 1% of the geographical groups had lower ratios, and
S el S _;;'x“"":-ﬂ six higher ; but the total increase was greater than
V. the total decrease. The most malarious group was
Burma Inland, and it was more malarious than in 1900 ; but the greatest increase
of the ague admission ratio was in Assam. The most malarious month was Oc-
tober, and the least malarious February, The stations with strengths over 100
which had ague ratios higher than 1,000 per 1,000 were, in order, Keng Tung, Kajurj
Kach, Deesa, Wana, Bhamo, Rajkot, and Saidgi. The highest admission num-
bers were recorded in the 215t Madras Pioneers and the 33th Bembay Picneers,
which were employed on railway excavation in malarious valleys on the north-
west frontier. The dizease in the latter seems to have been of more severe type
than in the former. Anopheles mosquitoes were found in the tents, and their
larvae in the neighbouring swamps. The 17th Bengal Infantry was in camp most
of the year, in great heat at Suliman Khel, and the men had to make entrenched
camps and build shelters for themselves. No explanation is giver with regard to
the 13th Bombay Infantry at Deesa. The 28th Punjab Infantry was at Wana,
and the anopheles was present, though its breeding places were not discovered.
In the report for the Wing of the 12th Burma Infantry at Keng Tung it is noted
that the situation is a lowlying rice-growing valley shut in on all sides by high
jungle-covered mountains ; that great meteorclogical variations take place; that
the men are badly housed, strange to the place, not careful, and that some had
already suffered from fever on the march to Keng Tung,

Remittent fever caused nearly 12 per cent. of the total deaths, and prevailed
most in July and least in March, though there was no month that had fewer than
8o admissions. The maximum and minimum of the previous year had been in
October and February. The death-rate was high but lowered, the admission rate
low but raised. [t was most prevalent in the Hills, Bengal-Orissa, and Western
Coast. The greatest numbers ol cases were at Kila Drosh and Kohat. The 28th
Punjab Infantry at Wana and the roth Madras Infantry at Maymyo had the
highest numbers ; but in the latter the number had subsided since it left Keng
Tung. Next came regiments at Bombay, Almora, Datta Khel, and Alipore.

The prophylactic use of quinine does not yet seem to be sufficiently general,
sufficiently systematic, early enough begun, or long enough continued.

The 21st Madras Fioneers on the frontier and the 33rd Madras Infantry at
Thayetmo had the most cases of simple continued fever. In the report of the
latter regiment it is stated that they must be attributed to heat, exposure to the
sun, and change of season, and that during the prevalence of simple continued
fever there was hardly any case of ague. Inthe 4th Rajputsat Agra 53 cases

K
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were attributed to heat and 2 to malaria, but the medical officer writing the report
is of opinion that probably all were malarial.

38. The admission rate from enteric fever was only half as high asin

Entesic Fever(') Appendices ti.m .p:l'ﬂ‘ﬂdiﬂg e a_nd the death-rate was also

L, M and G. Table Xxxifl. diminished. The ratios for native troops and
Paka Eovar, JalinLUE prisoners are very unlike those for European troops.
The statistics do not yet reflect the opinion, so prominent of late, that enteric fever
is quite common among natives ; and so long as medical officers return few cases,
the statistical tables cannot show many. As a matter of fact, in spite of the way
in which the attention of medical officers has been called to the possibilities, the
number of cases and the ratio were lower than in seven out of the ten years
preceding, and below the averages. The years of most enteric fever were 1892,
1897, and 1900, As nsual, the total fever mortality (Appendix Q, Section 1V)
ol native troops was considerably below that of European troops, as 30: 49;
which seems to indicate that native soldiers really succumb to enteric fever less
than their European comrades,

To his 11 cases, mentioned in last report, Lamb has added 1o diagnosed by
the serum test, all occurring in Poona in the space of g months ; 8 Hindus (6
Brahmans), 1 Parsee, and 1 native christian, In Calcutta too, L. Rogers met
with 13 cases, diagnosed by the same method, in five months ; high class and low
class, native christians, Hindus, and Mussulmans ; and one showed marked typical
lesions on postmortem examination. A fourteenth case was subsequently tested
with a pesitive result; and then occurred an outbreak of 7 cases in a high class
Hindu family, children from 5 to 18 years of age, and the blood of the youngest
was sent for examination, and gave the reaction. Some regimental cases simi-
larly tested are noticed below. The value of such observations depends, of course,
on the trustworthiness of the serum reaction as a test, on the correctness of the
technique adopted, and on the competency of those who employ it. The best
testimony to the value of the reaction.is perhaps the fact that those who use it
most have most confidence in it. But it must be conceded that unexpected
results are often obtained, some explicable, some not ; and that both in Europe
and in India experts make mistakes. At therecent meeting of the British Medical
Association, Manson related an instance in which he submitted a case of doubtful
fever to three experts: one affirmed that the blood gave the reaction of Malta
fever, a second declared that it was from a person suffering from typhoid fever,
and a third that it was neither of Malta fever nor of typhoid fever. Manson,
therefore, asks investigators not to place too great reliance upon serum tests in
cases of doubtful forms of illness, Kaohler probably goes too far in denying the
specific character of the reaction, but his criticisms are caleulated to do
good by preventing enthusiasts from going too fast. Other cases here and
there have been reported among natives of India, not all tested by the serum
reaction. The disease is said to be rare in the natives of Egypt ard Algeria,
in the black and red troops of the United States’ army, and in the native and
halfcaste soldiers of the French army ; and from 4o testings of the blood of Arab
children, of which only 2 were positive (5 per cent.), Brault concludes that no
support is lent to the view that adult immunity depends upon a prevalence of the
disease in childhood. But the difference of race makes it desirable to have
similar observations made independently for India.

In the whole native army of India 26 admissions (27 treated) with 15 deaths
were returned, as against 54 (55 treated) with 18 in 1900, Manipur, Abbottabad,
and Ferozepore had the highest numbers of cases. To the total 16 regiments
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contributed, the maximum being G in the 3rd Bengal Infantry at Manipur, The
medical officer states that in all the diagnosis was confirmed by the serum test, that
the blood of three men who had beenin hospital the previous year for * remittent
fever” was also found to re-act with the enteric bacillus, and that he has no doubt
that mild cases occurred without being detected, Inno case was the origin of the
disease traced, though in six water or milk was suspected in a general way. The
infection in two cases appeared to have been contracted in hospital, and in one
on the march. One of the men affected was a lately joined recruit, and another
had only a month'’s service. In only two of the fatal cases, at Abbottabad, was a
postmortem examination obtained, but the result in both confirmed the diagnosis,
There were returned 6 cases of Malta fever, 3 from the goth Pathans, 1 at
Umballa and 2 at Jhansi, and 1 each in three other regiments. The medical
officer of the 4oth Pathans states that the three cases were all dizgnostically
confirmed at the Kasauli Pasteur Institute by the serum test ; and that in addition
three or four doubtful cases occurred. In former volumes instances have been
cited of the diagnosis of Malta fever in natives of India, and recently that disease
has been reported to occur in Assam. (See Section VI under Fevers).
39. In 1gor there were jo cases (69 admissions) of plague with 41 deaths,
b Chlshraspiol fover: agail':st 56 t.rith 29 In 1900, .;,'ﬁ with 45 in 1899, and
o4 with 58 in 1898. The highest numbers for regi-
ments were 12 in the 15th Madras Infantry at Belgaum and g in the 1st Madras
Lancers at Bellary. The other regiments affected were stationed at Bangalore,
Poona, Bombay, Karachi, Ahmedabad, Benares, and in Mauritius, in ail of which
places the civil population was suffering. In the regiment at Belgaum only 3 of the
cases occurred afier the regiment had been reinoculated, some of the men for the
third time; and in the regiment at Bellary no inoculated men were attacked.
The origin of the two cases which occurred in the rgth Madras Infantry in
Mauritius was not apparent, as places where plague prevailed were strictly out of
bounds, and no dead rats were found. As the sepoys had been ordered to wear
boots at all times, it was interesting to note, says the medical officer, that one of
the men affected had the bubo axillary and the other cervical.

Cerebrospinal fever increased from 3 admissions with 2 deaths in 1900 to 28
admissions with 21 deaths in 1go1. The highest numbers were 6 in the 8th
Bombay Infantry at Delhi, 5 in the 47th Sikhs at Sialkot, 4 in the Chitral gar-
rison, and 3 in the 32nd Pioneers at Jhelum. There were also 2 at Lucknow, 2
at Miranshah, and 1 each at Datta Khel, Jubbulpore, Kamptee, DBannu, Sialkot,
and Peshawar. The medical officer of the 5th Madras Infantry at Jubbulpore
notes the occurrence of the disease in the Central Prison at that station, and
there was a suspicious case of meningitis in the jail at Delhi. In the report on
the Chitral garrison the medical officer notes that the disease was epidemic in the
lower part of the Chitral valley in the early part of the year, having apparently
spread from Asmar, where a similar disease was prevalent, according to bazaar
rumour ; and that it was also epidemic to the west of Chitral, in Kafiristan, as he
had seen some cases in the Utzen valley, and had been told that a large number
of persons were dying of the same complaint in the interior. In the pus from
the brain and cord of one of the Jhelum cases the Chemical Examiner found the
diplococcus. In the 2nd Punjab Infantry overcrowding was considered to be a
factor, but there was no overcrowding at Delhi, where the turning over of earthin
building operations was supposed to have had possibly something to do with the
ountbreak. The truth is that the disease is present in the general population, See
also Section IV.
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40. The ratio of scurvy admissions was 3'2, the same asin 1goo. There were
Scarvy. (*) Tables XXViIland in all 391 admissions against 398 in the preceding
s year, 47 per cent. in the Bombay Command, and
36 per cent. in the Punjab Command, Thirty-five per cent. occurred in the Hills
and 20 per cent. in Indus Valley. Again, 12 per cent. oceurred at Wazidbagh, and
6 per cent. at Kohat and Mir Ali Khel, The 23rd Bombay Infantry at Mir
Al Khel and Waziribagh, which had 78 cases, is said to have suffered from the
hardships and privations of field service, the men being deprived of their usual
diet, while the want of fresh vegelables was severely felt. Limejuice did not
seem to have much effect on the disease, but an issue of fresh meat was found
most beneficial. The 18 cases in the 2oth Bombay Infantry at Alipore occurred
mostly in recruits in October and from company messes where the food contained
excess of starch without sufficient nitrogenous material. Meat was issued oftener,
and potatoes every day. Arrangements were made to enable the men to obtain
plenty of fresh milk cheap, the recruits’ diet was increased, and iron and chlo-
ride of calcium were exhibited when necessary.  All traces of the disease were
thus removed. At Nilikach the gth Bombay Infantry had 13 cases due to the
want of fresh vegetables, and limejuice was given ** with some benefit.” Meat and
vegetables are expensive at Aden, and there the 5th Bombay Infantry had 12
cases, and the Bombay Sappers and Miners 6. The Jullundur Mountain Bat-
tery at Sarwekai had g cases from want of fresh vegetables, but the disease soon
disappeared when limejuice was issued.

Munson points out the immanence of scurvy under any conditions where a
proper nutritive standard is departed from ; also that the disease has a great res-
pect, for military rank, and rarely occurs in officers, owing to their better circum-
stances, The personal factor may also have some influence. It is well known
(See references in the report for 1899) that at present there are two opposing
theories of the causation of scurvy : one that it is simply due to the omission of
certain articles or salts from the dietary, an omission which, according to Wright,
diminishes the alkalinity of the blood, the other that it is preduced by organisms.
Among those who believe the latter there is again a difference of opinion as to
the mode of action of the organisms. Lewine, for example, holds that scurvy is
the result of a direct attack by a bacillus of the hamorrhagic septicaemic group;
Koettlitz strongly supports the opinion that it is a chronic ptomaine poisoning ;
while Stockman suggests that the antiscorbutic element in food is destroyed by
putridity. Lamb from an examination of the bleod, ete., of natives of India
affected with the disease, failed to find support for the theories of Vaughan and
Harley, of Wright, or of Liston. It is possible that the elemeut of freshness is as
important for vegetable as for animal rations; and that scurvy in the native army
might be reduced by securing the freshness of all supplies, of four as well as of
vegetables. The suggested necessity for freshness of the limejuice was touched
upon in the report for 1goo, paragraph 4o, page 36.

41. There was arise in the admission and death-rates from tubercle of the lungs,

all the commands except Madras sharing in the rise.

dlc-]:l:hl:cl'lﬁ :fn;hs, ?:Eﬁnﬁﬁi Of groups, Gangetic F[I}a'm and Hills haf much the
HELE. highest admission ratios ; and of commands, Bengal
and Punjab the highest death ratios. Six out of the eight highest admission
numbers were in Gurkha regiments, and two in Bengal Lancers. The two high-
est numbers were in the and Battalion, sth Gurkhas at Abbottabad, and the 1st
Bengal Lancers at Lucknow. No explanation is given with regard to the first,

L]
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while the tuberculosis of the second is said to have been the result of service in
China, especially in Hong Kong. ‘1 he medical officer of the 43rd Gurkha Rifles
at Shillong, and the medical officer of the and Barttalion 2nd Gurkhas seems to
agree with him, states that Gurkhas have undoubtedly a special susceptibility
partly hereditary and partly acquired, the latter being due to absence of demestic
cleanliness. To prevent the men infecting their companions and the barrack rooms,
immediate reporting of the cases was insisted on, and the early invaliding of
hopeless cases to their homes in Nepal. The medical officer of the 2nd Bat-
talion and Gurkhas at Dehra Dun mentions defective ventilation as a factor in
causation ; and the medical officer of the 1st Battalion of the same regiment at
the same place records lessening of the numbers admitted as probably due to im-
proved ventilation.

As non-tubercular phthisis were returned 13 cases with 5 deaths. This was
only about half the number in the previous year, and it is to be hoped that it
will be still further reduced in future.

42. Notwithstanding the increase of influenza, there was a fall in both

') a0t OEver Raaplons the admission and .tl‘IE death-rate from pneumonia,
Diseases.(*) Appendices L, M, In 1901, pneumonia caused over 25 per cent. of
'_'.“ngm' At B e tata] mortality, and was, as usual, the chicf cause
of death. The admission ratio is Lls{m“_'!,r greatest

in Groups VII and XII; but in 1901, though Group XIl occupied the first place,
Group VI came second, and Group VII attained only the fourth place. In all these
and for India as a whole pneumonia was most prevalent in the cold months, and
especially in December and January. Influenza, on the other hand, was most
prevalent in February-April. Admission ratios over 59 per mille appeared
among the troops employed on the Mahsud Blockade, and at Sibi, Meean Meer,
Wana, and Datta Khel; and death-rates over 20 per mille at Wana, Kherwara,
Sirdarpore, Sarwekai, and Datta Khel. The highest number of cases was in the
4oth Pathans at Meean Meer, malarial debility being assigned as the predisposing
cause, asit was also in the case of the 3rd Sikhs and the znd Punjab Infantry
at Datta Khel. No cause could be given for the occurrence of the cases in the
28th Punjab Infantry, but it is noted that the type was septicaemic. The cases
in the 215t Punjab Infantry were attributed to exposure on the line of march,
The 2nd Punjab Infantry had suffered exposure owing to the Mahsud Blockade
operations ; and it is noted that the pneumonia of the Tochi Valley is of a pecu-
liarly virulent kind, and that even the battery mules suffered severcly from croup.
ous pneumonia. According to Munson, it is a matter of common knowledge ul::'at
outbreaks of this disease among soldiers often occur at the same time as epide-

mics of pneumonia or influenza in cavalry horses with which the men come in
constant contact.

Other Respiratory Diseases were most prevalent in the Punjab Command
and in the Burma Inland and Hills groups. The admission rate was high alrmcmgl
the troops employed onthe Mahsud Blockade. The stations (leaving out,
as uspal, those with strengths under 100) with admission ratios over 100
per 1,000 were Datta Khel, Wana, and Jandola; and with death ratios over
5 per 1,000, Sibi and Datta Khel. The 3rd Sikhs at Datta Khel, a
place reported to be exposed to sharp cold wind, had much the highest
number of admissions ; and the 28th Punjab Infantry at Wana came next, The
medical officer of the 33rd Punjab Infantry at Ferozepore attributes the increase
to the dustiness of the season from wznt of rain, and has always noticed that

L
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winter rain and pneumonia vary inversely. It is possible that the causation of
pneumaonia and bronehitis may not be so distinct as is usually supposed, as
Gromakowsky reports that he found the pneumococcus in primary chronic brons
chitis almost as often as in pneumonia.

43. The admission and death-rates from dysentery in 1901 were low. All
Dtiaiens et Dl A the groups had lowered admission ratios, except
endices L and M. Burma Coast, Indus Valley, and Southern India ;
Tables XEXVILL XEVI—EXIX. e -
and the increase in these three was not very great,
The troops employed on the Mahsud Blockade had a very hizh admission ratio,
and a considerable mortality.  The only stations of over 100 strength which had
admission ratios above 100 per 1,000 were Jandola, Sarwekai, Wana, Kajuri
Kach, Datta Khel, and Waziribagh, all on the frontier, all without mortality,
exeapt Wana and Waazribagh, in the latter of which it reached 4 per 1,000,
The admission ratio was also high in Mauritius, the cases occurring mostly in
Port Louis. The 23rd Pioneers at Kharab Kot, etc.,, and afterwards on the
blockade had the highest number of cases, ascribed to chills, errors of diet, and
bad water. Next came the 17th Bengal Infantry, which suffered from hard work
and exposure at Suliman Khel. Dysentery prevailed more in the second-half
of the year than the first, the maximum months being December (Mahsud
Blockade) and October (as in 1900).

The diarrhcea admission ratio was reduced, and the mortality much reduc-
ed, The greatest prevalence was, as in the previous year, in Western Coast.
‘The highest ratio in Western Coast was that of Bombay ; but the ratios of Sibi,
Nowshera, Peshin, Wana, and Kajuri Kach were still nigher. The only causs
mentioned is for Mir Ali Khel, where the sulpbates of sodium and magnesium
were present in all the water,

44. While among European troops an average strength of 60,838 gave 16,789
: : : admissions, in the case of native troops an average
Veneraal Diseases. Apcendicas 3%
M asd 1. Tables XuVII sod  strength of 122806 gave only 4,210 admissions.
e In other words, there were only 34 admissions for
every 1,000 men among native troops, against 276 for every 1,000 among DBritish
troops.

The admission rate for India was 8'2 per 1,000 of strength less than in 1g03:
nearly as much below the ratio of 1goo as that was above the ratio of 13g9.
There were 8 deaths and 128 invalidings directly due to venereal disease. Of
the commands, Bombay had the highest ratio ; but all the commands had low-
ered ratios, and the decrease was greatest in the Hyderabad Contingent and
Bombay, which had been affected by the diseased famine women in the previous
year. Bombay had the highest ratio, of all the commands, from each form of
venereal disease. For India the ratio of each form of disease fell. In all the
commands the ratios of native troops were much lower than those of European
Lroops.

As usual, the Gurkhas suffered much, being strangers in the land and not
given to washing after coition. In some regiments the recruits were disprepor-
tionately affected, especially with gonorrhoea and soft chancre. In some cases
return from field service was the occasion for indulgence which resulted in disease.
The gonorrheea cases of one regiment occurred while the regiment was in
China. Among the worst places for venereal disease were Raipur and Sambal-
pur, the abandonment of which as military stations has been sanctioned.
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45. All the 108 cases of beri-beri (against 145) occurred in Madras regiments,
45in the peninsular part of the command, 49 in
Rurma, 11 at Colombe, and 1 each at Singapore
and in Mavritivs. The 8th Madras Infantry at Rangoon had the highest num-
ber of cases, 48 in two separate outbreaks. The medical officer in a long and
careful report atiributes these to the consumption by the men of impure rice,
water in which such rice was washed or boiled, water contaminated by the pre-
ceding, or impure rice liquor. In the sediment of the water out of four wells he
discovered raw and boiled starch grains, and was about to recommend the use
of permanganate of potash for the wells. That one regiment was infected while
another escaped, was considered to be due to the dampness and darkness of
the kitchens of the former ; that recruits were specially liable to their want of
cleanliness in eating; that Hindus were attacked in greater proportion than
Mussulmans, to the frequent washing by the former of their cookhouse floors
with cowdung and water, The channel of infection was believed to have been
the alimentary canal; though the possibility of infection through abrasions of
the skin, through the lungs, or by the bites of mosquitoes is discussed, as well
as the effect of overcrowding and want of ventilation. The writer of the report
was probably influenced by the work of Captain Rost, who believes himself to
have proved by experiment that rice and its preparations may convey into the
human body a bacillus which is the cause of the disease. Sambon also is of
opinion that rice may be a vehicle of a specific infection which lives and works
within the patient’s body. But there are authorities who are equally convinced
that rice has nothing to do with the causation of beri-beri. Of these Manson
is the chief, who at the recent meetiug of the British Medical Association ex-
plained his well-known views at length, quoting the experiences of Travers,
Stanley, and Bolton in support of them. He believes that the immediate cause
of beri-beri is a toxin produced by a living germ in some culture medium out-
side the human body ; and that it does not enter the human body in food or
water, but is conveyed to man either by the air, or through the skin by contact,
or by means of some insect or other animal which inserts it under the skin, or by
a combination of some of these ways. Direct infection from man to man also
has its advocates ; Ross has brought forward some more instances of the pre-
sence of arsenic in the hair of early cases of beri-beri ; while Ashmead believes
that the disease is due to carbonic acid poisoning and lack of wventilation.
Finally, a view very closely related to one of the modern theories of the causation
of scurvy has been enunciated by Uchermann in explaining the results of a
Norwegian committee of investigation ; namely, that beri-beri is a multiple neuritis
due to a toxin intoxication by tainted vegetable or animal food, the vegetable
form corresponding to Asiatic beri-beri, and being usually due to the eating of
tainted rice. A suspicion has been expressed, apparently with some justifica-
tion, that the name beri-beri as used by various chservers does not always denote
one and the same disease.

Besiberi. (*) Table LIIL

46. The admission rate from guinea-worm fell from 57 to 4°6, and the number
Guinea-worm. Tables XX1xand ©f cases from 708 to 560. By far the largest
L. number of cases occurred in Group VIII, but
Group X, instead of being second, was only fourth, the second place being
taken by Group VI. Of the total number of cases 13 per cent. declared
themselves at Kherwara, between 5 and 6 per cent. at Bareilly, between 4 and
5 per cent. at Sirdarpore, and between 3 and 4 per cent. at Meerut. The






SECTION IV.
JAILS OF INDIA.

48. The year 1go1 was hotter and slightly drier than usval. The monsoon
extended inland very slowly, and retreated unusually
early. Actual famine was present only in Gujarat
and the Deccan; but many of the prisons were still overcrowded. Like the
general population, the prison population improved in health in 1go1 as compared
with 19o0.

The chief causes of admission to hospital were ague, dysentery, abscess,
and diarrtheea. Among the diseases with raised admission-rates were ague,
influenza, abscess, and respiratory diseases other than pneumonia. Ague caused
28 per cent. of the total sickness, and bowel-complaints 15 per cent. The chief
causes of death were dysentery, tubercle of the lungs and pneumonia. Among
the diseases with lowered mortality were cholera, diarrhcea, dysentery, debility,
remittent fever, and pneumonia, Dysentery and diarrhceea caused 27 per cent. of
the total deaths, tubercle of the lungs 14 per cent., and pneumonia 13 per cent,

Cerebrospinal fever continued to increase and spread.

49. The prisoners of Berar, the Central Provinces, the Andamans, Bengal, and
: Burma, had better health than in the previous year;
Tﬂwm Appeodix W .nd the difference was considerable in the case of
Berar and the Central Provinces. The most un-
healthy administrations were, in order, the Andamans, Bombay, and Bengal;
and the three most healthy in order, Burma, Berar, and Madras. Of the former
group, Bombay and the Andamans were worse than in the quinquennium. As
compared both with the previous year and with the quinquennium, the year 1901
had increase of mortality in the Andamans from tubercle of the lungs and
dysentery ; in Assam from an=mia and debility ; in Bengal from smallpox; in
the United Provinces from cholera, tubercle of the lungs, and respiratory diseases
other than pneumonia; in the Punjab from dysentery and debility; in Bombay
from tubercle of the lungs, pneumonia, and other respiratory diseases; in Berar
from remittent fever ; in the Central Provinces from non-pneumcnic respiratory
diseases ; and in Madras from tubercle of the lungs.

Thus four provinces, just mentioned, had increased mortality from tubercle
of the lungs.

Some explanatory details with regard to the unhealthiness of individual jails
are given in Table XLIV.

50. The rainfall was more than 49 inches greater than in the previous year,
and more than 24 inches over the lustral average.
The convict population has been steadily increas-
ing for at least the last five years. The constantly sick and death-rates
have decreased during the last three years, but not to anything like the same
extent as the corresponding ratios of the troops and police than which
they were in 1901 very much higher. Though for the Andamans some of the
features of Appendix N are satisfactory (such as the reduction in remittent fever
mortality), the crying fact remains that the mortalities from tubercle of the lungs

and from dysentery, always an opprobrium of the Settlement, are still increasing,
M

India. Tabic XL.

Andamezs.
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The list of vegetables supplied is very poor in such as are of antiscorbutic value ;

but the number of admissions from scurvy, though three times greater than in

the two preceding years, was not high in proportion to strength. Possibly, how-
ever, improvement in the antiscorbutics might lessen the mortality from dysentery.
As usual, fever was specially prevalent in the rainy season, the great increase in
admissions to hospital coinciding with some very stormy and wet weather which
occurred in June and July. There was a great epidemic of malarial fever in the
female jail, in which the disease was characterized by its resistance to large doses
of quinine, and by the occurrence of three or four relapses of four or five days'

duration at intervals of ten to fourteen days, crescents being often very numerous
in the blood. Mosquito nets were found more efficacious than quinine. The
medical officer, noting the extreme frequency with which intestinal ulceration iz

met with in fatal cases of phthisis, considers it possible that in some cases the

intestinal tuberculosis may precede the pulmonary, and may be grafted on

repeated attacks of dysentery. Such a possibility calls for all the more energyin

the efforts made to prevent dysentery. That disease was in several instances

contracted in hospital from patients suffering therefrom. Measures were accord-

ingly taken for the isolation of the sick, for the destruction of their excreta, and
for the supply of boiled water to all prisoners, however far their work might take
them from the main supply. These measures were only introduced late in the'
year, but are said to have been already attended by a considerable amount of
success. The sputum and alvine discharges of phthisical patients are also now

burnt, as well as the dysenteric stools, in the incinerators ; and plans and estimates

for a large ward for the isolation of phthisis cases have been called for, and a
site chosen. It wastime for such measures, as it has been shown above that

mortality from tubercle of the lungs and from dysentery was higher than the

quinguennial average and higher than in 1goo. Epidemics of mumps and of
influenza occurred.

51. The information afforded by the Inspector-General as to the health of
his prisoners is extremely meagre. Overcrowding
to a slight extent took place in the jails at Prome,
Henzada, and Myanaung ; but was quickly relieved by transfers to other jails.
As in the previous year, the health of the prisoners was very good, and the
death-rate was the lowest on record. But the scurvy admission-rate was
higher than in any other province, and the cholera mortality was lower only than
that of Madras. An epidemic of 20 cases of cholera with 12 deaths in the Insein
Central Prison was referred to infected tobacco introduced by a prisoner sent in
from a police lock-up without any intimation that he had for some time been in
intimate contact with cholera cases. The origin of the four cases in the Paungdi
jail was not traced, but cases were occurring within 3 furlongs of the jail. The
admission-rate of Burma for tubercle of the lungs was above that of India. Of
the convicts admitted into jail, over 14 per cent. confessed to the habitual use of
opium,

52. Though the ratios were somewhat higher than in the preceding year
the health of the Assam prisoners, like that of the
general population, was, on the whele, good. There
was diminished mortality from penumonia, dysentery, and cholera; and increased
mortality from diarrhcea and remitted fever, Very little useful information, out-
side of tables, is to be obtained from the administration report. The origin of
the single case of cholera, in the Cachar jail, was not traced. Assam had the

Borma.

Agsam.
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highest mortality ratios from malarial fevers and from debility, and high motality
ratios from dysentery and diarrhcea; but it had no mortality from tubercle of the
lungs, and the lowest admission ratio from the same.

53. The health of the Bengal prisoners improved, as did that of the general
population,  All the ratios given are favourable in
1901, except that the smallpox mortality ratio was
higher than that of the preceding year and quinquennium and the dysentery ratio
higher than that for the lustrum. Overcrowding could “ usually ™ be obviated
by the use of temporary buildings and factories (an unsatisfactory device), or by
transfer of prisoners, and building operations are in progress which will add large-
Iy to the jail accommodation. The Berhampore jail has been connected with
the municipal water-supply, and the Midnapur jail is also getting a pipe-supply ;
but the eight Pasteur-Chamberland filters in the jails of the province are reported
to be very liable to get out of order, and not to have proved a great success.
Influenza was present in a number of the jails. At Bankipore the first prisoner
attacked by cholera was a convict on outdeor labour ; at Monghyr the first two
cases were those of prisoners working outside who were believed to have got
contaminated milk from a passer-by; and at Muzaffarpur and Hooghly the
origin of the disease could not be traced. The results of the treatment
of dysentery by izal were on the whole not encouraging. The dysentery
of the Midnapur Central and Barisal jails was connected in the opinjon of
the Inspector-General with a deficient supply of fresh vegetables. Remarks
by thke medical officers on the dysentery of some other individual jails
will be found in Table XLIV. Plague occurred in three jails, the most at Banki-
pore. Most of the cases of cerebrospinal fever appeared in the Bhagalpur
Central Prison, but six other jails returned the disease. The results of quinine
prophylaxis are given below under the head of ague. It is noteworthy of
itself and in connexion with what was said under the head of the Andamans,
that in four of the fatal cases of ** dysentery " at Hooghly advanced tubercle of
the lungs was found. In the Alipore Central Prison the prevalence of tubercle
of the lungs was attributed to overcrowding and defective ventilation, and the
measures taken in consequence are considered to have already met with some
success. Modem scientific arrangements have been made in some jails for the
treatment of the tuberculous sick and the protection of others.

Bengal

£4. Though the year was described as healthy, and the health of the general
population as good with a slightly diminished
mortality, the health of the prisoners was not so
good as in the previous year, There was greater mortality from tubercle of the
lungs, dysentery, and heatstroke ; and there were fatal epidemics of cholera and
cerebrospinal fever. Transfers on account of overcrowding were not so frequent-
ly necessary as in 1goo. Efforts were made, as far as funds permitted, to
improve the water-supply in the jails; and the supplies of the Lucknow and
Benares Central and of the Jaunpur and Moradabad District jails are mentioned
as requiring attention, The Benares District Jail is being connected with the
municipal water-supply, but is not considered likely ever to be a healthy jail
Influenza was present in many of the jails ; and cerebrospinal fever in five, that
most severely affected being the Allahabad District Jail. Except in the Lucknow
jails, cholera was successfully stamped out after the occurrence of a single case.
The outbreak at Lucknow appeared to be part of a general epidemic which
affected the city, the cantonments, and all the villages round the jails most

United Provinces.
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severely, long before a case appeared in the jails. No preof of the introduction
of the disease by flies or in any other way was obtained. One result of the
prisoners having to be in cholera campin the rains was a high mortality from
dysentery. The requisite accommodation for the isolation of dysentery patients
was not always at hand, but increased attention was given to the destruction of
their evacuations, The Inspector-General believes that * dysentery ™ is in many
cases merely a terminal symptom of malarial cachexia and not due to specific
dysenteric infection. But it would not be safe to act upon that belief, especially
as it iz quite as likely that a malarial cachectic may be an unusuvally easy prey
to a dysenteric infection. A special ward for the treatment of tubercle of
thelungs was erected in a large open space in the Agra Central Prison, and it is
intended to provide similar wards in ather jails, Meanwhile, open-air treatment
and isolation are adopted whenever possible,

‘55. In the Punjab also the standard of health of the prisoners was lower than
even in the previous year, though the health
of the general population was on the whole
improved. It may be noted, however, that 7 out of the 1o district jails
with highest mortality were in districts stated by the Sanitary Commissioner
to have bad high mortality among the general population. Other explanations
attempted by medical officers from purely local points of view were, with right,
not considered satisfactory by the Inspector-General. The mortality ratios from
tubercle of the lungs, pneumonia, and dysentery, though improved, were still
high, while that from diarrhcea was higher than before. There was a good
deal of pressure on the accommodation, but erowding was avoided by pitching
tents outside the jail walls as far as practicable. Four jails have already receiv
ed, and two more are about to receive, a piped water-supply. The distribution
by hand in other jails is a danger to the purity of the otherwise generally satis-
factory drinking water. During the year efforts were made to improve the
personal hygiene of the prisoners, and the Allahabad system of filth disposal was
introduced into most jails with success. In addition to the quinine prophylaxis
of malaria, special attention was given to drainage and the disposal of spill-water,
and steps were taken to fill up excavations in the neighbourhood of jails; but
in thes: respects much remains tobe done. In 13 jails there was no mortality
from dysentery ; but on the whole it caused a high mortality ; and the Inspectors
General rightly emphasizes the necessity for carefully detailed measures based
on the belief that the disease is infectious. He considers also that one of the
chief canses of pneumonia in jails is the habit of wrapping the head in the bed-
ding during sleep. A special isolation ward in the Lahore Central Prison was
sanctioned for the treatment of tuberculous patients; and elsewhere modern
treatment was adopted as far as practicable. There was an outbreak of cerebro-
spinal fever in the Mung Rasul Central Prison.

Punjab.

56. The jails of Peshawar, Kohat, Bannu, Dera Ismail Khan, and Ab-
bottabad did not come under the administration
of the new province till the gth of November
1501 ; but for convenience it was ordered that they should be taken as in that
province the whole year ; and for the same reason the quinquennial figures are
given in the table. There was a considerable increase of mortality, Some of
this was due to heatstroke, not always inside the jails ; but there was also coms=
paratin:!y high mortality from ama]lpnx* preumonia, and dysentery. There was
no cholera, and no mortality from tubercle of the lungs. The chief cause of

Hesth-West Frontier Provinece,
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sickness was malaria, against which prophylactics were issued in the autumnal
months.

57- Though the sick ratios increased, the prisoners of Bombay had, like
Besbuy. the free population, a considerably reduced mor.
tality. Famine was present only in Guojrat and
the Deccan. Among the prisoners there was a substantially lowered
mortality from bowel-complaints, but increased mortality from tubercle of the
lungs and from respiratory diseases, especially pneumonia. All the jails except
three were overcrowded, and worksheds and tents had to be used. The latter,
when pitched outside the jail, are far preferable. Eight out of twelve overcrowded
jails had a mortality over 33 per mille, and the tubercle in the House of Correc-
tion was suspected to be due to the overcrowding. Wherever necessary, specia)
issues of food, clothing, and fever prophylactic medicine were made. There was
no cholera, In the Bombay common jail g deaths tock place from relapsing
fever, a disease which also occurs in the city outside the jail, One death from
cerebrospinal fever was returned in September from the Ahmedabad Central
Prison.* Cases of plague occurred in five jails, There was much sickness and
mortality from pneumonia in the Sind Gang and a good deal in the Ahmedabad
Central Prison ; and the Bombay administration had the highest pneumonia mor-
tality ratio.

58. The general population of Berar is described as having been unusually
healthy and free from epidemic disease, the aged
and weakly having succumbed to the late famine.
The health of the prisoners also greatly improved, and might * be
described as normal.” But tubercle of the lungs and pneumonia mortalities
were still above their lustral ratios. An epidemic of influenza occurred in
the Amraoti Central Prison. In Akela ankylostomiasis used to be mistaken
for scurvy ; and since the true nature of the disease was recognized, sickness and
mortality from it have been diminished.

59. The population of the Central Provinces was healthier than in the
preceding year, and the ratios for the prisoners
were -much improved, especially those of
mortality. There were no deaths from cholera, smallpox, or remittent fever ; and
the ratios of death from tubercle of the lungs, pneumonia, dysentery, diarrhcea,
and debility were reduced. But the Central Provinces was the administration that
had the highest death-rate from diarrhcea, the mortality from respiratory dis-
eases other than pneumonia was higher thanin 1goo, and cerebrospinal fever
occurred in two jails. There was not so much difficulty as in the foregoing year
about overcrowding. Itis stated, however, that four jails had generally more
prisoners than the sleeping barracks were meant to contain ; but that the excess
was satisfactorily housed in the worksheds at night ; and that extramural camps
were not necessary to relieve overcrowding. This use of worksheds cannot be
called satisfactory from a sanitary point of view. The Punjab rule is a sound
gne that excess prisoners must be placed in tents outside the jail, unless special
permission is obtained to treat them otherwise. The Jubbulpore Central Prison,
with. low admission and constantly sick rates, had high mortality, chiefly from
bowel-complaints. The frequent occurrence of gangrenous. dysentm‘_}r in this jail
has not been satisfactorily explained, and the matter is under investigation,
Spetial inquiry should be made as to the nature, quality, issue, and cooking of the
food. Lalth ' : '

Central Provinces.

*4n cutbreak followed in Febroary, March, and April 1902 ; 3nd the freo population was alio said to bo aected
at that time, +
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6o. Though the prisoners of Madras had higher ratios of sickness
than in the previous year, their mortality was,
like that of the general population, lower. There
was greater mortality from cholera and tubercle of the lungs, but less
from pneumonia and dysentery. Six jails were overcrowded, the excess being
accommodated in workshops and temporary sheds, or removed by transfer.
The use of workshops for the purpose is objectionable (See under Central Prov-
inces) ; and temporary buildings should not be erected within the jail enclosure
wall, unless there is legitimate space for them. Cholera appeared in three central
and five district jails; and evacuation, partial or complete, was in every case
attended with the best results. In the case of the Vellore Central Prison the
disease was restricted to a batch of new arrivals, and the great value of extra=
mural quarantine was proved. The exact manner of introduction into jails was
not traced in any case, though flies, rise of subsoil water, and disturbance of
cholera-burial-ground soil are mentioned in connexion with causation. The first
case at Berhampore occurred in 2 man who had attended the Sessions Court
four days before. The Berhampore water had been pronounced suspicious, and
was boiled before use. The prisoners continued to use the jail water after going
into camp, a very risky thing to do; but no more cases occurred. An attempt,
not very clear, is made by the medical officer to explain why there were so many
cases of malarial fever in the Rajamundry Central Prison in 1go1, but he does
not explain why there were so many more than in the preceding year. Dysen-
tery was also prevalent in the same jail, and was not stopped by antimalarial
prophylaxis or by permanganating the water; and the treatment by izal was not
found very satisfactory. The Trichinopoly Central Prison returned not only 30
admissions and 6 deaths from tubercle of the lungs, but also 40 admissions and
16 deaths from tubercle of the intestines. This seems to call for serious investiga-
tion. The Inspector-General doubts the diagnosis in at least some of the cases ;
and the medical officer gives no special explanation, though he mentions that
his jail might be called a convalescent depdt, and recommends the provision of
a special tubercle ward. In 1goo the same jail returned 19 cases of tubercle of
the intestines.

Medrne.

61. The Mercara jail was much less healthy than in the previous year, the
- death-rate being more than three times as great.
DOTE- =
Rajputana. No less than g deaths from diarrheea and 3 from
DRIOCk gl debility took place in this small jail. No explanation
is given. The Ajmer jail was much more healthy than in the preceding year of
famine, there being a great reduction in dysentery mortality, and the ratios in
general approaching more nearly to the normal of the quinquennium. The
Quetta statistics were less favourable than in 1goo.

62. In 1901 Group I had the highest admission ratio from malarial
Geogriphical Groups. Appes- fevers; Group II the highest from tubercle of
g deatasLt the lungs, and the lowest from non-pneumonic
respiratory diseases ; Group 11l the highest from influenza, and the lowest from
tubercle of the lungs and pneumonia; Group IV the highest from dysentery and
from diarrheea; Group VI the highest from respiratory disease other tham
pneumonia; Group VII the highest from scurvy, pneumonia, and smallpox, and'
the lowest from influenza; Group IX the lowest from cholera; and Group XI
the highest from cholera: For the quinguennium also Group I'had the highest
malaria ratio, and Group IV the highest dysentery ratio.
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63. There was an increase in influenza, this being the first year in
Iofivenza, Appecdices Oacd P. Which the epidemic has broken its rule of waxe
EEaLRs ing and waning in alternate years, It was most
prevalent in the Assam, Central India, Gangetic Plain, and Upper Sub-Himalaya
groups ; and in the Assam, United Provinces, and Berar administrations, Fifty-
eight jails were more or less affected ; but by far the largest outbreaks were those
in the Agra Central Prison, the Bareilly District Jail, the Fatehgarh Central Pri-
son, and the Bareilly Central Prison. DBesides these, six jails had from 110 to
184 cases each. There were two distinct outbreaks at Cawnpore.

64. There was a considerable decrease of both morbidity and mortali=
Cholers. Appendices I, 0, ang 'y from cholera, and the death-rate was lower
P. Table XLVI. than the quinquennial and decennial means, As
usual, there was no cholera in the Andamans; and there was none also in the
Punjab, the North-West Frontier Province, Bombay, and Berar. Much the
highest admission ratio was in Madras administration, and in the Southern
India and Western Coast groups. Cases were returned from 30 jails; but the
highest numbers were 46 in the Madura District and 41 in the Lucknow
Central jails. The maximum prevalence was in January (Madura) and in
July-September. The circumstances under which certain of the outbreaks occure
red have been noticed above in the paragraphs regarding administrations. The
experience of the year shows the benefit of keeping new prisoners for a season in
observation cells ; the desirability of some similar arrangement for prisoners work-
ing outside the jail, or attending court, at times of cholera prevalence; the
benefit, not always quite immediate, of movement into camp; the non-success, in
one case, of permanganating and boiling the water. As change of water-supply is
supposed to be one of the chief advantages obtained by movement out into camp,
the example of the Berhampore jail officials in supplying the camp with water
from the evacuated jail should never be [ollowed,
65. There was a decrease in the admission and death-rates from small-
Smallpox. Appendices N and DOX; and there were 63 cases with 10 deaths
Q. Table XLIIL, against 116 and 14 in the preceding year. The
woarst figures are those of Dera Ismail Khan, 17 cases with 5 deaths, Ahmedabad
11 cases, and Hyderabad g cases with 1 death; but there were only threc other
jails with more than 2 cases,

66. Of the total number of admissions ague furnished about 38 per cent,
Ague (). Appetices Omadp, 2nd the ratio to strength was slightly increased.
Table XLIL As usual, October was the most malarious month,
and February one of the least malarious. The most malarious groups were,
as before, I, which includes the Andamans, and VI; and the most malarious
administrations, as before, the Andamans and the Punjab. Of these, Group VI
and the Punjab had higher ratios than in the previous year. In the Andamans
the forms of parasite most commonly met with were, in order of diminishing
frequency, the unpigmented quotidian, the tertian, the malignant tertian, and the
quartan. The outbreak in the female jail has been mentioned above. For thir-
teen months statistics were kept of the effect of the prophylactic issue of quinine on
the inmates of the female jail. The results were that not the slightest benefit was
derived from the administration of 3 and 4 grains daily, but that the administra.
tion of 40 grains a week produced a decided diminution in the percentage of fever
cases, Another experiment was made by making a number of women sleep
always under a large mosquito net; and this method was * financially a great
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success, as it stopped the fever at a much less cost than quinine.” In most jails
in Bengal quinine was given as a prophylactic for part of the year; but the extent
of the observations and the rigidity of the conditions under which they were made
were not such as to yield convincing results, In one case it was found that, whereas
5 grains had failed, 15-grain doses twice a week were successful. This cor-
responds with the Andaman experience. The reports submitted by officers select=
ed in the Punjab to carry out experiments on the quinine prophylaxis of malaria
point to the conclusion that when administered systematically according to Celli's
method, that is, one to one-and-a-half grammes every fifth or sixth day, the drug is
capable of affording a large degree of protection. It gave good results also when
combined with iron, and in one jail arsenic and iron without quinine were found
effective. Lately,in Italy, Grassi has reported better results from quinine com-
bined with citrate of iron and arsenic than from quinine alone. The opinions of
officers in Madras were divided as to the efficacy of medicinal prophylactics, On
the whole, with some honourable exceptions, specially in the Punjab and in
Bengal, there seems to have been still a want of system and earnestness in the
Indian experiments. It is noteworthy that the officers who made their trials in the
most scientific manner, got the results most favourable to prophylactic medication,
65. There was a decrease of sickness and mortality from remittent fever,
Remittest fever, Appeadiceady, Which was most prevalent in the Andamans and
Oand F. Bombay among administrations, in Western Coast
among groups, and in May-June and September-November among months.
In three fatal cases there was lymph on the brain, which is suggestive in view of
the wide prevalence of cerebrospinal fever. In one there was ulceration, but not
typhoid ulceration, of the intestine ; in another ulceration of the sigmoid flexure
and rectum ; while one case was ultimately changed to plague. On the whole,
there is no reason to doubt the expressed opinion of medical officers that nearly
all the cases returned as remittent fever were malarial ; and in at least some cases
pigment and parasites were looked for and found in the blood during life. No

post-mortem records were furnished for the 35 Andaman cases or for 10 of the
Bombay cases.

68. The most common causes assigned for the cases returned as simple
Simple costinaed fever, Ap. CONtinued fever were errors of diet, indigestion,
peadices © and P, constipation, absorption of toxins from the bowel;
exposure to sun, heat, fatigue, worry, rain, climatic changes, chill at night.
Cases were so returned when no plasmodia were found in the blood, when the
fever was not periodic, and when there was no other obvious general or local
bodily causation. On the other hand some of the cases are stated to have been
probably malarial, or influenzal, or catarrhal, or vaccinal, or tubercular, or of
unknown nature. 1
69. Throughout the jails of India there were returned 41 cases of
el “iﬁwﬁwﬂ"“ﬂ O enteric fever with 20 deaths. These were distri-
Malta fever. buted over 22 jails, of which 15 had only one
case each. With one exception the post-mortem records clearly support
the diagnosis. The diagnosis was confirmed by Widal's test in two cases. Most
of the reports do not even mention causation. At Moradabad no cause could
be found. The same was the caseat Cannanore; but it is stated that the dis-
ease prevailed outside the jail, and the Sanitary Commissioner mentions that
cases have from time to time been reported among the native inhabitants of
various districts, With regard to the Fatehgarh Central Prison it is stated that;



Juils of Tndia ] WITH THE GOVERNMENT OF INDIA FOR 1goI. 53

cases have recurred every year since 1804. In 1901 two cases came from the
left circle, two from the right circle, two from the left semi-circle, and one from
the female prison; and their work and water-supply were various. One case
occurred in April, 3in May, 2 in June, and 1 on the 1st of July. Water was
three times sent to Agra for analysis. The samples sent on the 11th June
were all reported fit for potable purposes. Of water sent on the z2oth June
it was reported that “no microbe resembling that of enteric fever was detected
in any of the samples.” Of the samples sent on the 7th July, that sent from
the right semi-circle was reported unfit for potable purposes, but no case of
enteric occurred in the right semi-circle, On the 1gth July pipettes containing
blood of three patients supposed to be suffering from enteric fever were for-
warded, and of these specimens one was reported to agglutinate the enteric
microbe. A further report as to the six samples sent on the 7th July was
received to the effect that in that from the left circle well a microbe had been
detected having the cultural characters of the enteric bacillus, but not reacting
with typhoid serum. Although the wells had been previously dredged and
cleaned out, they were all, on receipt of this report, again thoroughly cleaned
out, and treated with permanganate of potassium. It was noticed that the well
water had reached a very low level in 1901, it being impossible to obtain a
continuous supply from eone or two of the wells. A case of Malta fever, the
diagnosis of which was confirmed by the serum test, was observed in the Thana
Special Prison.

7o. There were 141 cases of cerebrospinal fever with 102 deaths, as
against 99 with 79 in the preceding vear. The
admissions from 1896 have been 7, 13, 24, 29,
g9, and 141. Besides these 141, at least 10 of the fatal cases returned as
# meningitis ” from various jails may have been cases of cerebrospinal fever.
In 1898 eight jails were attacked, in 1899 six, in 19o0 seventeen, in I1gol twenty.
Thirteen of the twenty of 1go1 had had none in the preceding year. Cases
had occurred in the Allahabad District, Fatehpur District, and Jubbulpore
Central Jails in 1900 ; in the Alipore Central in 1898 and 1goo ; in the Raipur
Central and Mymensingh District in 1899 and 1900 ; and in the Bhagalpur
Central in 1898, 189y, and 1goo. Ten of the jails had but one case, and six
from two to five cases. The larger outbreaks were 47 cases at Mung
Rasul, distributed monthly as follows : 0, 0, 0,0, 2, 22, 16, 2, 2, 2, 1, 0; 31 cases
at Bhagalpur—1, 2,2, 1, 3,6, 1,0, 3, 1, 5,6; 25 cases at Allahabad District—
1, 0,2, 3, 9 2,0 0 0 0 4 4; and 8 cases at Sultanpur o, o, o, 1,
4, 3 9 1,0 0 0o oo The deaths in the same jails were, respectively,
2g, 23, 21, and 8. Perhaps also cases occurred which were not recognized.
Where the post-mortem records are full enough, they on the whole satisfac-
torily support the diagnosis. Further evidence has been brought forward of the
occurrence of the disease in the free population, civil and military. Special
investigation by the medical officer, and subsequently by a medical commis-
sion, failed to elucidate the origin of the outbreak at Mung Rasul, which
was the only Punjab jail returning the disease, * though cases occurred
among the native troops of several stations in the province. The medical
officer adduces some strong reasons for diﬁ-heﬁﬁ:k’il'lg that the disease was in
any way connected with dust. None of the prisoners employed on scraping
and disinfecting barracks was affected, none of the men working in the
garden or grain godown, only one man on grinding, and he had been on that

Cerebraspinal fever (%),

* The Delhi, Gujrat, and Mualtan district jails kad each a suspicicus fatal case of " maningitis " in Febauary,
October, and December, respectively. Seo also Section 111 of this report.

o]
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work only two days; and the canal department coolies doing the same dusty
excavation work as the prisoners entirely escaped. The warders and officials
superintending dusty work also remained free. The incubation pericd was
judged to be from 18 to jo days. The Menimgococcus intracellularis was
found in some of the specimens of blood, serum, and pus sent for examination
to the Pasteur Institute, Kasauli. One case died in the pneumonia ward, and
was only diagnosed post-mortem. It may have been caused by the pneumococ-
cus, unless the pneumonia was secondary. In the following year it was observed
that a severe outbreak of pneumonia was coincident with the greatest
severity of the cerebrospinal fever outbreak. Everything that could be thought
of, or that was recommended by the special commission, including evacuation
and disinfection, was done to check the outbreak, and prevent a recurrence. *
The medical officer of the Bhagalpur Central Prison shares the opinions of his
predecessors that the disease is spread mainly by infected dust; that it is mast
prevalent during dry and dusty seasons of the year ; and that prisoners are
most liable to be attacked who work at dusty occupations, such as wheat-grind-
ing, sweeping, and gardening. The jail was overcrowded, evacuation was not
resorted to, and any ward was only disinfected when more than one case occurred
in it. The occurrence of cases continued into the following year without inter-
val. On the other hand the Mung Rasul jail was not pvercrowded, and the most
thorough measures were adopted, including complete evacuation of the jail ; and
yet, after an interval, the disease recurred (in 1902). The disease first became
epidemicin the Allahabad District Jail in the end of 1900, that cutbreak ending
in January 1go1. A second epidemic began on the 1gth of March and lasted till
the 12th of June. A third epidemic began on the 5th of November, and con=-
tinued to the end of the year. For a long period during the hot weather the jail
was abandoned, and the prisoners’were kept in camp ; the barracks were partial-
ly unroofed, and were repeatedly thoroughly disinfected ; clothing was disin-
fected and destroyed, and every other measure thought of was taken. But the
course of the epidemic appeared to be little, if at all, affected (and the prisoners
have had again to go into camp in 1go2). The sanitary condition of the jail
appears to be excellent ; and it is important tonote that the medical officer, who is
also Civil Surgeon of Allahabad, saw (Table XLIV) four cases of the disease, three
of them fatal, outside the jail in the free population. At Sultanpur the first case
was admitted into hospital on the 28th April and the last enthe 29th June, intervals
of 5 to 25 days elapsing between the cases. The first man attacked was an
undertrial prisoner who had been attending court, and the last an undertrial prisoner
who had never been inside the jail, and was admitted into hospital in camp,
The hospital assistant also reported the cccurrence of a case among the free
inhabitants of the city. The prisoners were moved into camp, and the barracks
were thoroughly disinfected ; but the move into camp did not appear to produce
any immediate effect in checking the epidemic. The jail covers a large area
and was not overcrowded. The barracks were originally constructed for the
accommodation of European troops, and are exceptionally well ventilated. Of
Fatehpur, on the other hand, which had 2 deaths, itis said that the jail is
very old, the buildings badly constructed, and site overcrowding very marked.
The man who died in the Presidency Jail in Calcutta is reported to have been a
newly admitted prisoner. The medical officer at Sambalpur states that the
superficial area per prisoner is insufficient ; that the area between inner walls is
site-crowded, and that the small patch of ground in each barrack yard must be

* The diseass re-appeared in Janzary 1gaz.
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saturated with the sputum and epithelium of the 8co or more prisoners confined
year after year within such cramped limits, At Yerrowda the disease was con-
sidered to be largely due to overcrowding. In the one Yerrowda case which was
bacteriologically examined, Captain Lamb reported that the infective agent was
the pneumococcus and the cerebro-spinal meningitis secondary to the pneumonia ,
but as this was the only case with lung symptoms, the medical officer thinks the
other cases may have been due to the Meningococcus intracellularis. Informas-
tion regarding the disease in other jails is wanting, except that the second of the
two cases occurring in the Fyzabad jail seemed to have no connexion with the
first. In 1901 was published a case which had occurred in September 1900 in
amember of the free population of Yeotmahl, and was supposed to have been
caused by dust from grain that had been pitted. The diagnosis was purely
symptomatic, as no bacteriological examination could be made. In the
Murshidabad free population a case was discovered post morfem. It
was also reported in 1go1 that there was now ** no doubt that cerebrospinal fever
is a disease of the general public of Calcuita, and probably other places.” On
the whole, it appears that in many of the occurrences of the disease in jails in
1901, the infection may have been introduced from without. But in some jails,
Bhagalpur for example, the infection seems to be, for the present, localized and
inherent. The measures mostly recommended, and very generally adopted in
Indian jails, resemble those employed to combat plague and other infectious
diseases, and are empirical ; because, unfortunately, no such new light has been
thrown upon the natural history of the disease as to indicate the exact measures
necessary for its prevention and eradication. Nor is it in India only that recrud-
escences of this type of fever have been observed of late years. In his recent
researches in Edinburgh, McDonald never succeeded in isolating the infecting
organism from the circulating blood ; and therefore contradicts the statements
of Williams and Williams quoted in last year's note. He was able to observe
both meningococcal and pneumococcal cases, and found the difference to be
one of bacteriology only, not of morbid anatomy also.
n1. One case of typhus fever, non-fatal, was returned from the Dera
Ghazi Khan jail. Relapsing fever gave 323 cases
E,ﬂpmmm LR with 3 deaths in the Bijapur jail, 31 cases with g
e deaths in the Bombay Common Jail, and 2 cases in
the Yerrowda Central Prison. At Bijapur the outbreak was attributed partly to
famine in the district and partly to overcrowding in the jail. Five specimens of
blood of prisoners suffering from ** fever " were sent to the Research Laboratory
at Parel, and four of them were pronounced to have parasites of relapsing fever.
Relapsing fever occurs in Bombay city ; but it was thought its prevalence in the
Bombay Commen Jail was to a certain extent due to the continued overcrowd-
ing. Christy in the village of Jeur, near Abmednagar, discovered an epidemic
of relapsing fever among the free population, and got the spirillum in the blood
of a case. He thought that bugs might convey the infection, but an experiment
on himself fell out negatively. In Bosnia, Karlinski came to a similar conclusion
with regard to bugs, but did not consider fleas and lice to be intermediaries of
infection. He found spirilla in the intestines of bugs in fever houses, and spirilla
in that situation could retain their motility for go days. The mode of infection
was supposed to be that the bugs void evacuations close to the wounds which
they make, and so these easily become infected. Of plague, 50 cases and
36 deaths occurred. The jails affected were Patna (18), Bombay House of
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Correction (17), Thana (6), Dharwar (3), Monghyr (3), Arrah, Yerrowda, Kurra-
chee (1 each). At Bankipore (Patna) the disease first occurred in a prisoner
within a few hours of admission to jail on the tst February. Ie died on the Gth.
Rats died on the 28th and following days in various parts inside and outside
the jail. The epidemic began on the 4th of March. The outbreak in the
Bombay House of Correction was also preceded by a large rat mortality. It was
not discovered how the disease obtained an entry to the Thana prison in
February and again in November, In the latter month 264 prisoners were
inoculated. Of Dharwar it is said that the presence of dead rats showed the whole
of the jail premises to be infected, but that inoculation prevented a larger out-
break. Again, at Gaya all the inmates of the jail were inoculated, and it was
considered to be probably this which kept plague out of the jail at a time when it
was raging with great virulence in the town and throughout the district.

73, The admission ratio for scurvy was 1°3 per mille against 1°1r in the
previous year. There were 155 cases, of which
37 per cent. were in the Burma jails and 27 per
cent. in the Bombay jails ; 36 per cent. in the Rangoon Central Prison and 15 per
cent. in the Hyderabad Central Prison. The medical officer at Rangoon states
that the scurvy appeared to have been due to a defect in the quality of the vege-
tables during the middle and end of the rains, though the quantity was always
ample,

23. The ratio of admission from tubercle of the lungs remained the same
Tubercle of the lungs.(*) Ap. @5 for the preceding year, but there was some
pendices N. and Q. reduction in mortality. The highest mortality
ratios were those of the Andamans, Burma, and Madras; and in the Anda-
mans, the United Provinces, Bombay, and Madras the ratios were higher than
those of the previous year and of the quinquennium. Some remarks on the
disease have already been made in the paragraphs treating of the various admi-
nistrations. At Alipore, Major Buchanan introduced the open-air treatment of
phthisis, as far as was practicable. A ward was set apart for it with a larger
allowance of air-space, and the patients spent the whole day in the werandahs,
were allowed extra food, including an abundance of milk, also special warm cloth=
ing, reserved for them and frequently disinfected and boiled ; and were supplied
with spittoons containing disinfectants ; while the walls and floors of the wards
were also frequently disinfected. At Midnapore, Bhagalpur, and Hazaribagh
somewhat similar arrangements were made. In the Lahore Central Prison,
where the disease is prevalent, Major Braide succeeded in curing 12 of the 34
cases which came under treatment. As far as can be judged from the reports, it
is only in the Andamans, Bengal, and the Punjab that a serious effort is being
made on modern scientific lines to prevent the spread of infection and to cure
those already infected. It is to be hoped that other administrations will not be
long in following the good example set them. So long, however, as jails con-
tinue to be overcrowded, medical officers will be fighting at a disadvantage, In
Madras arrangements are being made for the provision of high-power micros-
copes to medical officers of jails, and the Inspector-General looks forward to the
time when the diagnosis of tubercle will be made easier by their use. But,
unfortunately, it has been discovered that the diagnosis of tubercle cannot be
made by the microscope alone without cultivation and animal experiment, because
of the wide occurrence in nature and the human body, even in sputum, of acid-
proof bacilli morphologically indistinguishable from the true tubercle bacillus;

Seurvy. Table ZLIIL
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and that in the past errors have been made in diagnosing tubercle where none
was present.

It is satisfactory to find that the number of cases returned as non-tubercular
phthisis fell to 13, 7 fatal ; butit is probable that the tubercle bacillus was not
really absent in all of these.

74. There was a slight decrease of morbidity, and a somewhat greater
decrease of mortality from pneumonia. The Bome
Posamonia aod Other Respica- oy administration had, as usual, the highest
ices N, O, nod P. Table death-rate, and only in that administration was
it higher than in the previous year and the
decennium. In all other administrations the mortality was less than in
the preceding year and the quinquennium, except Berar, in which it was
less than in 1900 only. The admission-rate in Indus Valley was even higher
than usual. Much the highest admission ratios were those of the Sind Gang and
the Shikarpur jail, and the former had also much the highest death ratio. The
outbreak in the Sind Gang was not confined to the prisoners, several members of
the establishment being attacked. The measures taken indicate that there was
probably an element of contagicn present, but no direct mention of this is made
in the report. The climate of Bhiria, where the camp is situated, is said to he
most trying, on account of the great range of temperature; and the chief
incidence of the disease fell in January-March and in November-December. The
latter outbreak followed the prevalence of malarial fever, and the men attacked
are said to have had enlarged spleens. A medical officer was specially deputed
to inspect the camp, and reported that suitable measures had been taken. The
chief of these were reduction of the numbers confined in each barrack, seeing
that the prisoners wore their clothes and blankets, issue of a hot morning meal ;
isolation of the sick and destruction by fire of their expectoration ; whitewashing
of the barracks and opening up of their roofs by turns ; transfer of weakly and
convalescent prisoners from the Gang and stoppage of transfer to the Gang. In
the United Provinces the practice of partially bricking up the ventilating openings
of the sleeping barracks during the cold weather has been practically abandoned ;
and that the effect cannot have been bad is shown by the considerable reduction
in 1go1 of sickness and mortality from pneumonia. The Inspector-General of
the Punjab believes one of the chief causes of pneumonia in the jails to be the
deep-rooted native habit of wrapping the head in the bedding during sleep, as it
entails all the evils of bad ventilation on persons adopting it. In Mung Rasul an
outbreak of pneumonia was coincident with the prevalence of cerebrospinal fever ;
and the sputa of patients were destroyed by fire. Inregard to the pneumonia
of the Ahmedabad Central Prison, the medical officer says that it was due in
many cases to the men having carelessly exposed themselves to cold and chill,
and perhaps to infection in the others; and that the men attacked were generally
in a debilitated state of health at the time of admission.

Other respiratory diseases were most prevalent in proportion te strength in
the Andamans, and then in the Punjab and Bombay. The highest ratios were
those of the Sind Gang and the Lahore Central Prison.

75. There was a decrease of dysentery both as to admissions and as

Dysentery () aod Diarhea 10 deaths, Only in the Andamans and in the

Appendices N, O, rad P Punjab was the mortality greater thanin the pre-

“ceding year and the quinquennium. All the other provinces had less mortality than

in 1900 and the lustrum ; except Bengal, which was improved as compared with
: P
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the previous year only, and the United Provinces, whose ratio, though better than
that of the quinquennium, was higher than that of 1900,

The groups with the highest admission ratios were Bengal-Orissa and
Assam, and all the jails with ratios above 400 per mille, and most of those above
200, (up to 1031°3 at Hooghly) were in Bengal, It having been noticed in the
Andamans that some cases had been contracted in hospital from dysentery
patients, a partition was placed in each hospital to divide the dysentery cases
from others, a separate latrine was provided, the bedding of dysentery patients
was marked and was disinfected before washing apart from other hospital bedding,
the drinking supply was kept separate, the stools were incinerated, hot food was
issued, and men working far away from the boiled water-supply were provided
with a joint of the giant bamboo filled with boiled water. These measures only
came into force towards the close of the year, but are said to have alrealfy
produced a decided decrease in the number of dysentery cases. In noticing
the appearance of a severe form of dysentery in many jails towards the close of
the year, the Inspector-General, United Provinces, mentions that he believes the
free population to have been similarly affected. [is jail superintendents were
generally more convinced of the necessity for carefully isclating the patients and
of destroying their evacuations, and every possible effort was being made' to
improve the water-supply. The Inspector-General, Punjab, emphasizes' the
necessity of attention to details, including personal cleanliness, cleanliness
of clothing and bedding, protection of the ground from pollution, prevention of
dissemination by flies, proper carrying out of the dry-earth system, and incineras
tion of dysenteric dejecta, The Inspector-General, Madras, refers to the adverse
conditions (meaning, apparently, scarcity) in North Arcot and Cuddapah "as
explaining the increase of dysentery in the Vellore Central Prison. In the tables
of the Sanitary Commissioner, however, there is no lower death-rate from dysen=
tery than that of Cuddapah, and four districts had higher ratios than North Arcot.
On the whole, it is evident that in some provinces, if notin all, an earnest
endeavour is being made to apply the present teachings of science in the measures
taken against dysentery. And it is to be hoped that at the same time attention
to antiscorbutics, food, cooking, clothing, bedding, ventilation, conservancy, water-
supply, ete., as well as to the question of intestinal parasites, will not be relaxed.
The reports on izal as a remedy were on the whole not very satisfactory.

During 15601 no researches on the bacteriology of dysentery appear to have
been published in India, The bacillus discovered by Shiga in Japan, and found
also by Flesner in the Philippines, by Flexner and by Vedder and Duval in
America, and by Kruse in Germany, is said to be the cause, or, at least, a cause,
of acute dysentery not followed by abscess of the liver; whereas subacute or
chronic forms, which are apt to lead to hepatic abscess, are put down to the
amceba, or to bacteria introduced by the ameeba. The bacillus is agglutinated
by the serum of patients suffering from bacillary dysentery.® It is stated that an
assistant in Flexner's laboratory became infected by the bacillus and developed
dysentery ; and that Strong in the Philippines obtained a positive result by infect-
ing a condemned criminal with the bacillus. Kruse describes bacillary dysentery
as an exquisitely contagious disease, the infectious matter of which is present
only in the stools. Shiga himself published in October and November a long
paper, which summarizes 10 conclusions regarding bacillary dysentery and 6
regarding ameebic, including the distinctions between the two forms. The infec-
tion, in the former at least, enters by the mouth, and the bacilli probably do not
gain access to the blood,

"Du-htmnll the serum of patients suffering from in the Ali Central and Bhamo District
Tails has to ssact with Shiga's bacills. * See L. 1, G. of [uly 1903, page 37%
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76. Nine cases, two fatal, of beri-beri were reported: five from Burma,
two from Madras, one from Assam, and one
from Bengal. The disease is said to have been
introduced into the Insein Central Prison, which had twe cases, from the
outside.

79. The observations on the prcvaience of intestinal parasites among

Intestinal  perasites.  Table Prisoners, begun in 1goo by Major Calvert at
ZL1IL Darbhanga, were continued by his successors,
Lieutenant-Colonel Grainger and Captain Gwyther. The latter reported that
209 prisoners were the subject of examination, In the stools of 189 the ova of
Strongyius duodenalis were found ; of Ascaris lumbricoides in 78; of Oxyuris
germicularis in 29; of Trichocephalus disparin 23; of Bilharsia haematobia
in 1. Only 3 of the stools examined contained no ova, At the Dacca Central
Prison, Lieutenant-Colonel Campbell examined 277 prisoners, and found Sfrongy-
lus duodenalis in 35 ; Ascarts lumbricoides in 26; Oxyuris vermicularis in 1;
and Trichoceplialus dispar in 74. In the Akola Central Prison there were 16
admissions and e deaths due to the cachexia produced by Strongyins duodge
palis, against 29 and 12 in 1goo. It is stated that the symptoms of this disease
were in that jail long attributed to scurvy. Grawitz considers that the cachexia
is due partly to loss of blood and partly to the absorption of a poison formed by
the decomposition of the blood extravasated into the intestine. [t is recognized
as possible too that the worm itself may excrete a poison. Goldmann believes that
risk of infection is diminished by the addition of citric acid to the drinking water.
But in last report the discovery of Looss, that the parasites enter through the skin,
was referred to; and following up the clue afforded by this discovery Bentley has
endeavoured to show that the * coolies’ itch,” * ground-itch,” or ** pani-ghao” of
Assam is due to the entry of the same parasite through the skin of the foot,

78. Cases of guinea-worm were, as usual, most frequent in the jails of the
Deccan and Southern India; and, as usual, the
administrations with the greatest numbers of cases
were Bombay, Madras, and the Punjab, The Coimbatore Central Prison had 30,
the highest number for an individual jail,

79. The Andamans returned only 1 death from anmzmia and debility,

and debility, Appentiz against 41 in the preceding year; and the ratio
N. of mortality was diminished in every province
except Assam, the Punjab, and Berar. In the two former the ratio was also
above the quinquennial. In all provinces the post-mortem records, so far as
they have been submitted, show a great improvement, in that few cases were
returned under this head which ought obviously to have been registered under a
more definite heading.

Beri-beri,

Guinen-worm. Toble ZLIIL
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In seven of the British provinces there was an increase of the population
A ranging from 21°2 per cent. in Lower Burma and 7'6
P,ﬂ;;:ﬁz:f“ aﬁi;ﬁxﬁn_ per cent. in the Panjab (including the North-West
Frontier Provinee), to 16 per cent. in the United

Provinces. In the remaining four British provinces the popelations declined at
rates varying between 1°7 per cent. in Bombay and 120 per cent. in Ajmer-Merwara.

The changes in the numbers of the population in different parts of the country
during the last ten years furnish a striking illustration of the close dependence of -
the Indian peoples upon a sulficient and normally distributed rainfall.

The monsoon rainfall was in serious delect (—4°76") over the whole of nor-
thern and central India in 1893, and in the following year the defect over the same
areas was even greater (—5°337). [n 18gg, although the monsoon rains were
unusually heavy in Assam, Bengal and Bihar, they completely failed (—11°14")
over north-western and western India and the Deccan. In several years also
the autumn and cold weather rains were deficient.

If a map showing the parts of che country where the population has in-
creased and decreased is examined, it will be found that the areas in which
the most serious decrease occurred may be enclosed in an irregular quadrilateral
described by lines joining the following points; the north-west comer of
Cutch, the extreme north of Rajputana, the south-east of the Central Provinces
and the south of the district of Belgaum. This figure includes, particu-
larly in the south, areas in which there has been an increase in population,
while it excludes areas where there was a decrease; but the increase in the
included areas may depend in some cases on the rainfall not having been seriously
deficient, while the decrease in the excluded areas seems to be due in many
cases to an excess of rain, rather than to a deficiency, Nearly the whole of the
quadrilateral depends for its main supply of rain on the south-west mons=
soon current from the Arabian Sea, although parts in the north of the fgure
recc'm: rﬂi-l"l. from the B-E}' current.

The southern border of the area of decreased population follows more or less
closely a line to the south of which the autumn rainfall is normally over five
inches.

Taking the total rainfall of the decennium, the amount discharged by the
south-west monsoon was in defect in the greater part of Bombay, Rajputana,
Central India, the Central Provinces, the north and east of Madras, Eastern Bengal,
Assam and Upper Burma; while the discharge from the north-east monsoon
was in defect in much the same areas, and alsc in Sind and Lower Burma.

The ten years may be divided into two periods ; the first from April 1801 to
March 18g5 when the rainfall over a great part of the country was in excess;
the second from April 1895 to March 1go1 when the rainfall was in great defect.
The area in which there was a great excess in the first period corresponds fairly
closely with the area in which there was a great deficiency in the second period ;
but in both periods there was a deficiency over the coast districts of Bombay, in
the north and west of Madras, in part of Eastern Bengal, Assam and Upper
Burmaj and in both periods there was excess in the extreme north-west of the
Panjab, in certain northern and south-eastern districts of the United Provinces,
in the north-western districts of Bengal and in deltaic Burma,

But the effects of epidemics on the population must not be overlocked. The
relationship between cholera prevalence and rainfail is a eomplex one, and probably
varies in different parts of the country and at different seasons of the year, Among
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several severe cholera years, the decennium includes three in which the
mortality recorded was unprecedented. In 1891 the number of deaths recorded
from cholera in the British provinces was 581,409, in the following year the
number rose to 724,348, and in 1900 it was 809,179. The aggregate number of
deaths recorded in the ten years was 4,503,019, of which 1,970,833 were registered
in Bengal, 814,659 in the United Provinces, 619,956 in Madras and 391,430 in
Bombay—in the case of the last named a number greater than the decrease in the
population during the decennium. A new cause of mortality was also at work
for although the number of deaths registered as due to plague up to the end of
1900 was a little less than a foarteenth of the number ascribed to cholera during
the decennium, the disease had obtained a firm hold in only a lew of the
provinces. In Bombay the number of recorded deaths from plague, from 18g6
to 1goo, was 265,912, only 3,437 less than the number recorded as due to cholera
in the same period, which includes 1900, a year of unparallelled cholera mertality
in Bombay.

In the vast area of an Indian province the [conditions of race,
climate and environment vary so much, that it would be surprising if the results
obtained in particular districts were always in conformity with those obtained
in the province generally.

In most provinces in which the population increased, there were districts
where it diminished, and in most provinces where the population diminished
there were districts where it increased. In Madras the population increased
in every district ; but in Coorg the population of the district of Padinalknad
decreased.

In Bengal the populations of seven districts decreased. In Patna, Gaya
and Saran the main cause of the decrease was mortality from plague, but in
the cases of Gaya and Saran the census operations were partially disorganised by
the prasence of plague, so that there is some uncertainty about the actual
numbers of the people. Champarun and Shahabad suffered severely in the lean
years and were very unhealthy ; while the districtsof Purneaand Jessore were
unhealthy throughout the decennium. In every one of those districts except
Jessore the rainfall in both periods of the decennium was in excess. In Jessore
the rainfall in the second period was in excess.

In Assam, the populations of two districts declined ; Nowgeng where fale
asar was very severe, and emigration increased while immigration decreased ;
and IKamrup, where, in spite of the gradual disappearance of #a/a azar, the public
health was bad and there was a good deal of emigration.

Io the United Provinces no less than eighteen districts shew a falling off
in population, the amount varying between 11'5 per cent. in Azamgarh and
'3 per cent. in Rai Bareli. Most of these districts are in the south and
east of the province, and the recorded deaths exceeded in number
the recorded births in most of them in 1891, 1894 and 1897, and in some
of them in 1895 and 18¢6. Here we have to do with the effects not only of
drought in certain seasons but of too much rain in others, for the mortality in
the districts in the Eastern plain and in the Eastern and Western Sub- Himalayan
tracts is stated to have been due to diseases induced by excessive rain, which
probably did more damage to the crops in these districts than drought.

In the Panjab the population declined in szven districts, Montgomery in the
south and the six districts which run continuously along the north of the province
from Umballa in the east to Jhelum in the west. The cause of the decrease in
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Umballa is obscure, but appears to have been general * unhealthiness.' In the cases
of the other districts the people emigrated to more favoured parts of the country»

In the Central Provinces most districts suffered severely from famine and
the effects of famine, but the fall in the numbers of the population was aided
by the emigration of between one hundred and fifty thousand and two hundred
thousand people, mostly to the tea districts of Assam, but partly also to Berar,
where prior to 1900, conditions were more favourable to agriculture than in the
Central Provinces. In three districts the populations increased. Sumbalpur, in the
east of the province, depends for rain upon the current from the Bay of Bengal
and suffered but little from drought ; Nimar, which increased by 144 per cent.,
received immigrants from Khandesh, Berar and the adjoining native territory,
Chhindwara, where the increase was very small, received emigrants from the
Jjagirs.

In Berar the population of Akola increased. There was immigration into the
district, but the actual increase is among the female population and is attributed
to their more accurate enumeration.

In Bombay, the population of the province of Sind increased by 11°7 per
cent., and in the districts of Ratnagiri, Dharnar, Kanara, and Koclaba the
populations increased. In Sind, agriculture depends upon irrigation, and plague
was less prevalent than in the Presidency. The districts of Ratnagin and
Kolaba supply the labour market of the capital, and the increase in their
populations may be due to exodus from the latter.

81. The following table exhibits the excess or defect of the populations
Rusalts ol segistcation, determined by the census of 1go1 as compared with
the same populations in 1891, and also shews the

results of registration :—

! Torar Varration (1850 1301} | Variation ren cls'.r.! Tacliilon of
Praovince, | - additienal area
Condas, | Bithmmbnan (f 08 S ESERES
1 I z i 3 4 | 5 e
Lower Derma s | + girogb + goafet| + zia| + OF s
Panjab snd Morth-Wast Frontier + 1,588 072 + 1,387408 ] + 76| + 48 + 0y
Province. |
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A word of explanation regarding the figures in the table is necessary. While
the areas under registration are always included in the areas of the census opera-
tions, the areas do not generally quite coincide. The population for which
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vital statistics are registered is in most cases slightly less than the population
enumerated at the census, The figures in columns 2 and 3 are, therefore,
not comparable, but the percentages in columns 4 and 3 are comparable. In the
figures representing the results of registration no account is taken of emigration
or immigration; eg., Assam receives large numbers of emigrants from the
United Provinces and the Central Provinces; and from these and from other
provinces, there is a considerable flow of emigration to places out of India.

It will be observed that in Madras and Bombay the results of registration
appear to agree very closely with the results of the census; but this appearance
of agreement is misleading. In Madras both the birth-rates and death-rates are
very low, and both are very much lower in the country than in the towns ; while if
the district figures are examined separately, it will be found that the registration
and census figures do not agree. Thus, in the presidency town the registra-
tion figures shew a decrease of the population of 1°2 per cent., while the census
shews an increase of 12°6 per cent. In twelve of the districts the census totals
are higher than the registration totals, the excess ranging from o1 per cent. of
the population in Kurnool, to 57 per cent. in Godaveri and 9'6 per cent. in the
Nilgiris. In ten districts the excess of births over deaths is higher than the
census totals, the difference varying between o1 per cent. in Salem and 49 in
Nellore.

In Bombay the agreement between census and registration results dis.
appears when the figures for the Presidency proper and Sind are taken separately,
In Bombay the census shews a decline of 410 per cent. and regisiration a
decline of 2'03, while in Sind the population has increased by 11'68 per cent.,
although the increase shewn by the registration figures is only 2'88 per cent.

82, The following paragraphs contain a brief analysis of the figures regis-
tered during the ten years ending with 1900,
Registration, 1891—1900.

83. Making allowance for a rise inthe population in most provinces, and for
afallin a few, and for the effects of famine and
plague, a study of the birth-rates recorded in the
nine years ending with 1goo seems to shew that registration is improving
slowly but surely. The range between the highest birth-rate recorded. s50°3
per mille in Berar in 1899, and the lowest, 1457 in Ajmer-Merwara in 1900,
is very wide, rates are consistently low in Madras (extremes 25 1—31°8) and
Coorg (16°15—26'62), and do not shew much signs of improving, and rates in
Bombay (26'87—36"76) under the stress of accumulated misfortunes are declin-
ing; but in Burma the rise in the rates has been almost continuously progres-
sive from 24'83 per mille in 1892, to 3837 in 1900; and in Bengal (extremes
28'15—42'06), Assam (28 50—35'45), the United Provinces (31-10—48 0g) and
the Panjab (34'02—484), the rates tend to be higher towards the end of the
period. In the Central Provinces (36'83 —47°35) the low rates recorded between
1895 and 1898, inclusive, and in Berar (31°3—30°5) the low rates of 188 and
1900, are due to the years of famin

The highest rate recorded in 1891 was 43'09 in the Central Provinces; in
1892 the highest rate was 39'gin Berar ; in 1893, the highest rate was 40'95 in the
United Provinces. In all other years, save 1899,—a year of high rates, when 30'5
was registered in Berar, 48'4 in the Punjab, 48'cg in the United Provinces and
42°g6 in Bengal—the Punjab headed the list, the rates varying between 439
in 1894, and 41°0 in 1898,

Birth-rates,

R
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The provincial figures showing the proportions of the sexes at birth present
remarkable features, and would be of great interest
if it was possible to discriminate hetween the
peculiarities due to race and environment and the peculiarities due to imperfect
and wrong registration.

Proportion of the saxes at birth,

During the fifty years ending with 1900, the highest percentage of male
to female births recorded in England and Wales in any year was 1052 in 1857,
and the lowest 1032 in 1838, so that the variation between the extremes was
only 2 per cent,  If, however, separate counties are taken, the variation is much
greater. In 1goo the highest percentage was 112 recorded in Westimoreland, and
the lowest g6*1 in Herefordshire ; and both these figures indicate a considerable
departure from the average, which for the ten years ending 1899 was 101°¢
in Westmoreland, and 102°'g in Herefordshire.*

The Indian provinces, with two exceptions, shew far higher percentages than
England and Wales, and some of them shew greater variations from year to year
than the English counties, . but the figures registered in each province are
generally fairly characteristic.

The provinces may be grouped in four divisions. Those in - which the per-
centages were low, the average for the ten years ending 1900 being below 105 ;
those in which the percentages were moderate, average between 106 and 108 ;
those in which they were high, average 103 o 110 ; and those in which the
precentages were extremely high, above 115,

To the first division belong only two provinces, Coorg {average 101'2) and
Madras (104°4). To the second belong six, Bombay, excluding Sind (106:3),
the Central Provinces (106°4), Bengal (106°5), Berar (1066}, Lower Burma
(107°4) and Assam (107'6). High percentages were recorded in the United
Provinces (108°g) and the Punjab, excluding the Peshawar and Derajat Divisions
(110) ; and extremely high percentages in Ajmer-Merwara (116'8), the Peshawar
and Derajat Divisions (121°'9) and Sind (124°3).

That unduly high percentages of male to female births are the result of wrong
classification rather than omission Lo register is evidenced by the fact that these
percentages have gradually declined in the different provinces out of propertion
to the rise inthe birth-rates. There seems, however, to be good reason to believe
that as we recede from the seainto dry climates where the variations of tempera-
ture are extreme, the proportions of male to female births increase.

The variations between the highest and lowest percentages registered dur-
ing the ten years are of interest.

Here again the provinces may be placed in four groups ; where the variation
was very small, Bombay ("5 per cent.) and Madras (') ; where the variation was
small, Berar (371}, the Central Provinces (2°47), Assam (2°37), Bengal (30) and
Burma (3'0); where the variation was considerable, Sind (34), the Punjab
(4), the United Provinces (4'46) ; and where the variation was very great,
Coorg (11'54), DPeshawar and Derajat Divisions (12'3) and Ajmer-Merwara
(19°46).

It may be remarked that the population of Coorg is only 180,401 ; and
that in three of the ten years the percentage of male to female births was below
100, the lowest being 9580, registered in 18g9. The extreme variation in

* Annual Report of the Reglstrar General, 1900, page 15id & Ix.
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With regard to every province it will be observed that in infancy the male
death-rate is the higher. In the age period 1—5 the male death-rate is the higher
iri all provinces except the Punjab. Inthe following age period Bombay is a second
exception to the general rule. Between 10—15, females in the Punjab, Bombay,
Berar and Coorg diel at a greater rate than males ; while in Madras males and
females died at the same rate. In the age period 15—20, which represents early
married life, females died at the higher rate in every province except in Bengal and
the Central Provinces, and in Lower Burma, where marriage is later than in
India. In the age period 20—30 the female death-rates were the higher every-
where, except in Bengal and the Central Provinces. Between the ages of 30 and
40 the female rates were the higher in Lower Burma and the Punjab alone, and
after the age of 40 males died at the greater rate everywhere, except in the
Punjab, where, after the age of 6o, females died at the greater rate.

By using the figures in the table it is easy to make curves representing the
average mortality among the two sexes in the difter-
ent provinces during the ten years ending with 1900,
and it is instructive to compare such curves with those representing English
mortality.

If curves exhibiting the mortality of males and females in England and
Wales during the ten years ending with 1850 are
m’fﬂiﬂ:?;:ﬁ'ﬁ“ﬂ?ﬁ Wales, canstructed, it will be found that the lines descend
rapidly to the point represented by the age period
5—10, and from thence gradually to 10—15, whence there is a very gradual ascent
to the age petiod 25—33, after which the ascent is more rapid, becoming steep
after 45. Curves representing the mortality in England and Wales in the decen-
nium ending 1895 retain the same general shape as those of the earlier decada,
descending rapidly to the age period 5—10, gradually to a minimum in the age
period 1o—15, and then ascending slowly to 35, when the lines, especially that
representing the mortality of males, ascend steeply. But in the curves of the later
decennium the age period §—10 is at a lower level, and the slope to 1c—15 is
more gradual ; the lower level is retained in the case of males to between 35 and
45, and in the case of females to the age of 55. There is another very important
difference. Sixty years ago, female mortality was greater than male mortality
between the ages of 10 and 20, and again between the ages of 25 and 35. In
the ten years ending with 1805, female mortality was greater than male mortality
only between the ages of 10 and 15; the mortality of the sexes was equal
between the ages of 15 and 20, after which females died at a much lower rate
than males. The striking difference between the curves of the two decades is,
then, the greatly lower level of the curves of the later period representing an
enormous saving of life of children and adults up to early middle life, and
especially of adolescent females and young married women.

Mortality curves.

If, now, the curves representing the average mortality in all Indian provinces
during the ten years ending with 1900 are examined,
the contrast is very striking. There is the same
rapid fall in early life to the age period 5=—r10, when there is generally another rapid
fall to the age period 10—15, the lowest point in the male curve of every province,
and in the female curve in every province except Assam and Coorg, in both of
which the minimum occurs at the age pericd 5—10. From 15 the ascent begins,
always less gradual than in the English curves, the lines representing male deaths

Indian Provintes, IB)I —1500,
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rising steeply between 30 and 4o, the lines representing female deaths between 4o
and s50. i
No Indian curve descends so low as even the 1841-50 English curves, and
‘most Indian curves shew in a marked degree the interlacing of the lines represent-
ing male and lemale deaths which we have seen was a feature of the earlier
English curves. In some provinees the charts are peculiar. The Madras curves
are on a lower level and are more gradual than any of the others. The lines re-
presenting mortality in Coorg rise after 15 almost as rapidly as they descend to 15.
The lines representing male deaths in Bengal and the Central Provinces are always
higher than the lines representing female deaths, although at the ages between
‘15 and 20 the latter nearly approaches the former. On the other hand, the line
In:prd’:s.t.!nt.ing' female mortality in the Punjabis higher than the line representing
male mortality, except in infancy and late middle age. The Bombay chart
resembles that of the Punjab,

The Assam chart presents a remarkable feature. There is a very sharp rise
‘about the age of 20in the line representing males. A similar rize of the male curve
appears in the charts of Bengal and the Central Provinces, but not so markedly
as in the case of Assam. In most provinces there is a rise of the female curve
at this age, and in all, except Bengal and the Central Provinces, the curve of female
mortality rises above the curve of male mortality at the child-bearing period.

A study of the English charts shews the saving of life at the most enjoyable
and useful ages which improvement in the environment has effected ; and a com-
parison of the Indian charts suggests that analogous improvements might effect
enormous saving of life in India, particularly the lives of children and of
young adults, and especially of women at the child-bearing age.

85. Let us now analyse the figures registered regarding deaths caused by the

Mortality frem  chief diseases, principal diseases in the various provinces,
1851-1000,

86. Cholera was the cause of deaths in every province in every year of the
decennium, except in Ajmer-Merwara in 1834 and
1899, in Coorg in 1895, 1899 and 1900, and in the
Punjab, the Central Provinces and Berar in 1898, The lowest death-rates re-
‘corded in the other provinces were "g1 in Bengal, ‘o5 in the United Provinces,
and *23 in Bombay, all in 1898 ; ‘6 in Madras in 1895 and *53 in Lower Burma in
18g1. The lowest cholera death-rate recorded in Assam was 1°€6, which, it may
be noted, is much higher than the minimum recorded inany other provinece, Six
times in the ten years the highest provincial death-rate from cholera was recorded
in Assam ; twice, in 1892 and 1900, in Ajmer-Merwara; and once each in the
United Provinces, 1804, and the Central Provinces, 180G, The highest death-
rates recorded during the ten years were 8'93 in Ajmer-Merwara and 871 in
Bombay, both in 1goo.

In Bengal, Madras and Lower Burma males suffered more than females
in every year of the ten. In the remaining provinces
. the male rates were either higher than, or equal
with the female rates, except in Assam where the female rates were the higher in
five years, and the United Provinces where they were the higher in four years.

Speaking generally, the rates were higher in the towns than in the

Choler mortality, town and  country, but it was only in Bengal and Madras that
country. this was invariably the case; while in Bombay and
the United Provinces the rates were higher in the country than in the towns, in

a8

Cholera death-rates.

Cholers, sex mortality.
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eight years in the case of Bombay, and in six years in the case of the United
Provinces.

87. The small-pox death-rates varied greatly, between 7°05 per mille recorded
in Ajmer-Merwara in 1896, and ‘o1 recorded in Berar
in 18g1. From 18g1 to 1893 the highest rates were
recorded in Coorg. In five of the remaining seven years the highest rates were
recorded in Ajmer-Merwara, Assam sharing the distinction in 1804, and the
United Provinces and Lower Burma furnishing the highest rates in 1897 and
1898, respectively.

Small-pox death-rates.

The lowest rates were registered once in Coorg, four times in Berar, and five
times in the United Provinces. In 18g5 the distinction was shared with the United
Provinces by Coorg, and in 18g7 the rate in Bombay was the same as that
recorded in Berar.

In most provinces, particularly Lower Burma, Bengal and the Central Provin-
ces, males suffered more than females; but in the
Punjab the female death-rates were higher than the
male in six years, and equal with them in two years. In Ajmer-Merwara the
female rates were higher than the male in seven years. In Berar and Madras,
where the small-pox death-rates were always low, the death-rates of the sexes were
generally equal,

Small pox, sex mortality.

In Bombay and the Punjab the town populations suffered more than the

Small pox mortality, town and country people, but in Lower Burma, Madras, Coorg

el and the United Provinces the rural populations
suffered more than the urban.

88. Under the heading fevers are included the deaths due to a large number
of different discases, and it is not possible in the
present condition of registration to say what propor-
tion in each province of the fever death-rate is due to malaria. Some of the
provincial fever death-rates, however, maintain the same characters year after
year. In Madras, where the death-rate from fever was lowest in every year.of
the decennium except 1891, the rates varied from g'o to 73 per mille, while
in the little province of Coorg, embedded in Madras, they ranged from 41°50
to 1561. In Lower Burma the rates were always low, fluctuating between 11'ga
in 1898, and 7°76 in 1801.

In Berar the rates were generally low, but the range from the exceptional
rate of 29'5 registered in 1900, to 11°5 in 1898, was considerable. In Assam the
rates were uniform but on a somewhat higher level, varying between 2874 in 1897
and 14'70 in 1go2. In Bombay the lowest rate was 12'14, registered in 1890,
and the highest rate, 28:87, was registered in the following year. In Bengal
there was little variation in the rates, the maximum being 25°32 and the minimum
18'g4 ; but in the Central Provinces the range was extreme, from 16'17 in 1899 to
4008 in 1897. In the United Provinces the rates fluctuated between 1884 and
4188 ; and in the Punjab between 18'57 and 34'83. In Ajmer-Merwara the rates
varied greatly, from 13705 in 1891, to 81°56 in 1900,

Fever death-rates,

In every province, save the Punjab, Coorg, Ajmer-Merwara and Bombay,
males invariably suffered more than females, In

tality.
Fever, sex mortality Bombay they suffered more in eight years, and in
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Ajmer-Merwara in six years. In Coorg, however, females are reported to have
died at the greater rate in six of the ten years, and in the Punjab the female
death-rate was invariably the higher.

In Bengal, the Punjab, the Central Provinces and Coorg the rural popula-=

tions always suffered more than the urban popula-

Fever mortality, towa and tions, and they generally suffered more in the other

ot provinces, except in the United Provinces, where in

nire of the ten years the highest death-rates were registered among the towns’
populations.

89. The recorded provincial death-rates from dysentery and diartheea display
some remarkable peculiarities. In Bengal the rates
m‘:;_m“rr and Diarrheea death  were glways low and fluctvated only slightly from g1
to *52 per mille, while in the neighbouring province of
Assam the rates were uniformly high, varying between 461 and 2'54  In Madras
the rates varied between 12 and *7, whereas in Coorg the range was from 311 to
‘64. In the United Provinces (1'41 to *50), the Punjab (1°26 to *5g) and Lower
Burma (1°g5 to gr1), the variations were inconsiderable, but in Ajmer-Merwara
the rates ranged from *Join 18g6 to 15790 in 1g9z0. In I1goo enormous death-
rates were registered also in Bombay, 11750, and Berar, 22°4. In these provinces
the rates in other years ranged in Bombay from 1°75 in 1893 to 457 in 1837,
and in Berar, where the rates were always high, from 3°5 in 1868 to 16'3 in 1897,
The Central Provinces also suffered excessively in 1900, when the rate was 516,
and in 1897 when it was 8:53; the minimum for the ten years in the Central
Provinces, 123, being recorded in 18g8.

In every province, except Madras and Berar, in every year, males suffered
more than females. In Madras the death-rates of
Dystatery and Diarrheea, sex  the sexes were equal in 18g35. In Berar the rates
muortality. . :
were equal in 1892 and 1899, and in 1891 the female
rate was slightly the higher,

In all provinces, except Bombay and Berar, the towns' populations suffered
most. In Bombay, in 18g1 the rural death-rate was
ml:gf::i:? l;dndmﬁr-;:hm mer- (:ansider.ab]_'_l; the hi_ghcr, and in Berar in every year,
except in the [amine years 1897 and 1900, the rural

populations suffered most.

go. It might be expected that the death-rates under the heading ‘all other

causes’ would be higher in the towns than in the

Al ocher cacaen. rural areas, and, except in Berar in 1900, this was

invariably the case. The urban and rural maxima

were registered in 1900 in every province, except Assam, where the maxima were

registered in 1897, and the United Provinces, where the maxima were registered

in 189g. In Madras and Ajmer-Merwara although the highest urban rates were

recorded in 1goo, the highest rural rates were recorded in 1891 and 1894,
respectively.

Before proceeding to the consideration of the statistics registered in
the various provinces in 1go1, the following figures relating to the populations
claim attention.
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gi, The sex and age distribution of the people in the British provinces is
shewn in the following table, in which is given
the sex composition in 1891 and the sex and age

comyposition in 1gor of each thousand persons in

Sex and age constitutinn of the
populationg.

each province.

Age and sex constriution of provincial populations.
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It will be observed that in 1891 in India there were 509 males to every 491
females, and that in 1901 the proportion of females had slightly increased, the
figures being 508 males to 492 females. In 1891 there was an excess of males in
every province except two, the excess being most marked in Coorg, the Punjab
and Ajmer-Merwara, In the Central Provinces the numbers of the sexes were
nearly equal, and in Madras and Bengal there was a slight excess of females.

In 1go1, the excess of females in Madras has inereased, and there is now an
excess of females in the Central Provinces ; but in the vast population of Bengal
the small excess of females has becom= a small excess of males, which is to be
set off against the fact that in each of the remaining provinces, except Coorgs
the excess of males has slightly diminished.

g2. In 1go1 the average birth-rate throughout the Eritish provinces of India
was 34'7 as compared with 366 in the preceding
year, ranging from 41°35 per 1,000 ofthe population
in the United Provinces to 16’10 in Ajmer-Merwara,

Birth-raies in 1poi.

It is sometimes urged in extenuvation of the registration of a very low birth-

rate that there is a deficiency of females in the popu-
Purthorates computed on the nem-
ber of females in the populations.

rates obtained when the births recorded are computed

lation, so that it is of interest to compare the birth-
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Statistics.

upon the female populations between the ages of 13 and 4o. This has been
done in the table below.
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For facility of eamparison the provinces have been arranged in two columns,
in the first in order of descending birth-rates computed upon the numbers of the
total populations, in the second in the order of descending birth-rates computed
upon the numbers of females between the ages of 15 and 4o.

It will be observed that both lists begin with the United Provinces, Bengal,
the Punjab, and Assam, and both end with Coorg and Ajmer-Merwara. With
rates computed on the total population, the North-West Frontier FProvince
comes below Berar and Madras below Bombay, but with rates computed on the
number of females the positions are reversed.

g3 In every thousand persons whose deaths were registered in India in 1901,

: there were 521 males and 479 females. In the

MT'FM of sexes at death, y1.iied Provinces and Bombay the proportions of the

sexes dying were the same as the average for all

India. In Berar, the Punjab and Madras, the excess of male decaths was

less than the average, In the remaining provinces the excess of male deaths was

greater than the average, considerably in Bengal, Assam, Ajmer-Merwara and
the Central Provinces, greatly in the North-West Frontier Province.

The following table gives the details, and also shews the age and sex
composition of each thousand deaths in India and in each of the British
provinces.

T
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Age and sex of each 1,000 persons who died in each provisce during 1901,

Age group,
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In every pravince more males died than females, and in every province
except the Punjab and the Noith-West Frontier Province the male death-rate
was the higher. Under ordinary circumstances, males die at a greater rate than
females at all ages except those at which reproduction takes place.

G4. It is evident, then, that other things being equal, the higherhe propor-
tion of males in a population the higher the death-rate
will be. But children, particularly infants, and aged
persons die ata greater rate than persons in the prime of life ; so that the more
infants and old people in a population the higher the ceath-rate will be, apart
altogether from conditions specially affecting healih ; although, of course, the more
unfavourable the conditions, the more will children and old people suffer. A glance
at the table in paragraph g1 will shew how different are the age and sex constitu-
tions of 1he different Indian Provinces. As instances, there are 18 maleinfants in
the Nerth-West Frontier Province for every 7 in Ajmer-Merwara, while thereare
a3 old men in the Punjab for every 13 in Coorg. Asin India generally, in 1go1 the
death-rate of male infants was 253°0 and of old men 77'4 among every thousand, it
is obvious that death-rates computed without reference to the age consiitution of
the populations fail as an index of salubrity or the reverse, and that some method
of correction is necessary. Where there is no difficulty in estimating the popclation
from year to year and registration ig accurate, such a correction is easily made ;
butin India where the gradual inerease of the populations is checked by famine
and rendered irregular by the occurrence of great epidemics, the difficulty is very
great, while the value of the correction is reduced by the fact that deficiencies
in registration may and do cause a greater difference in the actual total than the
correction, .

Fallacy of erude desth.rates,
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g6. In the following paragraphs will be found a very brief statement of the
actual figures registered in the different provinces in
1got, the more important figures being given in
tabular form in the appendices relating to this section at the end of the report.

Provincial Egures.

97. The rainfall in Bengal in 1901, was scanty and unevenly distributed,
the south-west monscon began late and ceased
early, and the October rainfall was in defect every-
where except in Eastern Bengal. Unfavourable meteorological cenditions affected
the outturn of food grains which was below the average in many districts,

The number of births recorded during the year was 2,870,806, or 121,224
more than in 1goo. The birth-rate was 38-57, or 1°63 per mille higher than that
of the preceding year calculated upon the same population, while it was 1'83
per mille higher than the quinquennial average computed on the census figure of
18g1. It would appear then that registration is improving, but that much
remains to be dene is evident from the great divergence in the birth-rates
of the different districts, from nineteen of which, headed by Muzaffarpur
(44°69), Dinajpur (44°41) and Patna (4406), rates in excess of 4o per 1000
were returned, while in four—Puri (29°57), Hooghly (27°99), 24-Parganas (27'70)
and Calcutta (10°76)—the rates were below 30 per 1,000, In only ten towns were
birth-rates recorded in excess of 4o per 1,000, and, generally speaking, the birth-
rates in towns were much lower than the birth-rates in the adjoining country.
The causes of this are explained to be the large floating population and the
deficiency of females in the towns, and the custom of sending townswomen to
be delivered in the country. It might be added that registration is less defec-
tive in the country than in the towns. The average percentage number of
male to female births was 103, but the variations, though not extreme, were con-
siderable, from 111 in the 24-Parganas and 110 in Calcutta and Hooghly where
the lowest provincial birth-rates were registered, and 110 in Furnea, to 101 in
Palamau.

The total number of deaths recorded was 2,310 424, or 203,312 fewer than
in 1goo. The death-rate was 3104 per mille of the population, and *19 per mille
higher than the quinquennial average calculated upon the smaller population of
the 1891 census. By far the highest district death-rate was 56'79, registered in
Fatna, only two others were over 4o per mille, Gaya (45'68) and Puri (41°32).
The three lowest deat -rates were 20°21, 20'70 and 2088, in the Sonthal Par-
ganas, Ranchi and Singhbum, respectively.

The average vrban death-rate was 37712, or 6’40 per mille more than in the
country, the excess being mainly due to diseases registered under the heading
* other causes.” Deaths ascribed to fevers were, however, far more numerous in the
country than in the towns, while to dysentery and diarrhcea were ascribed a far
larger number of deaths in the towns than in the country.

These results arein accordance with what we might expect. Where there
is no scarcity, dysentery and diarrhcea are far more dangerous to children in
crowded areas than in the open country, while precision of diagnosis tends to
raise the proportion of deaths registered under * other causes.’

The variation ‘in the actual rates recorded in the different towns was
enormous, due in cases, where the rates were excessive, to the occurrence
of epidemic disease, and when the rates were very low'to bad registration and
to deficient numbers of females.

Bengal.
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The mortality among infants was 189°'56 among males and 171°96 among
females, per 1,000 born, Children between one year and five years of age died
at the rates of 44'87 and 39'15 per 1,000 boys and girls living at that age.

At all ages the male death-ra‘es were higher than the female, the averages
being 32 64 per mille for males and 2944 for females.

Hindus died at the rate of 32°12 per mille and Muhammadans at the rate of
go'e6; ‘ Other Classes’ and Budhists at the rates of 21'73 and 21'38; and
Christians at the rate of 16 6g.

g8. The number of European seamen estimated to have arrived in the port

Pt Balsiia of Calcutta was 16,630, or 1,813 less than in 1900,

but the daily average number in the port was 1,150

against 989. Only 19 deaths occurred, yielding a death-rate of 16 52 per mille
as compared with 51 deaths and a death-rate of 51°56 in the previous year.

The average daily native population of the port was 25,630. Only 137
deaths were reported amorg them, equal to a death-rate of 5'34 per mille, against
g 40 per mille in 1gco.

g9. In Assam registration is carried out in the Surma and Brahmaputea
Valleys and in parts of certain hill districts, viz., the
Khasiand Jaintia Hills, the Garo Hills and the Naga
Hills, but the general provincial statistics refer to the Surma and Brahmaputra
Valleys only.

In 1go1, the number of births recorded was 170,289 as compared with
184,427 in the preceding year. The birth-rate in 1gct was 33'68. The popu-
lations of the two valleys are approximately equal in number, but registration is
apparently on the whole better in the Surma than in the Brahmaputra Valley,
for in only one district of the latter, Goalpara, are the figures obtainred in
accordance with the probable facts.

The highest district birth-rate was 44'25 per mille in Goalpara, followed by
36'49 and 35'38 in Sylhet and Cachar, respectively. In three districts, Nowgong
{2084), Sibsagar (26 34) and Lakhimpur (26:28) the rates were lower than 30
per thousand.

In the towns the average birth-rate was 29'82 per 1,020, ranging from
47'71 in Barpeta and 36°57 in Nowgong, to 20 20 in Silchar and 12'88 in Tezpur.
It is explained that a censiderable number of births registered as taking place in
Barpeta occur in extra-municipal areas, the population of which is not reckored
in that of the town ; while of Tezpur it is said that registration 1s mere delective
than in any other toun,

The average percentage of male to female births was 10797, varying be-
tween 104°45 in Goalpara and 111°88 in Sibsagar.

The number of deaths registered was 146,959, or 14,602 fewer than in 1500,
yielding a death-rate of 2785 per mille. Among the districts the highest death-
rates were recorded in Darrang (35°19), Goalpara {34'09) and Cachar {29°g6),
and the lowest in Lakhimpur (24°11), Kamrup (23°04) and Sibsagar (21°71).

The urban death-rate was 2¢°74, or 1°93 higher than the rural, and ranged
from 54°26 in Golaghat and 42'72 in North Lakhimpur. in both of which fevers
and bowel complaints caused excessive death-rates, to 14°1i in Maulvi Bazar,

In the province generally, the lowest mortality occurred in February and the
highest in May. In the Surma Valley the minimum mortality was recorded in

October and the maximum in December, while in the Brahmaputra Valley the
fewest deaths were recorded in February and the most in July.

Assam.

u
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The recorded mortality among male infants was 1935°4 and among female.
infants 195 8 per 1,000 born, respectively. In the age-periods 15-20 and 2o0-30,
the female mortality was higher than the male, the averages for all age-periods
being 28'51 among males and 27 16 among females.

There has been a great decline in the numbers of immigrants during the
last fivg years. In 1897 the total number was
g5.931, in 1898 the number fell to 49,169,
and in 1859 to 31,008, In 1900, there was famine in the recruiting districts
and the number of immigrants ros= to 62,733, but in 1go1 it fell to 26,233.

The cause of the falling-off in the number of immigrants is ascribed to the
depressed state of the tea industry and to the more stringent provisions of the.
new Labour Act. There has been a very satisfactory decrease in. the mortality
among the coolies in transit. In the Brahmaputra Valley the number of deaths
during transit, including deaths at the depdts, in 1go1, was 69, including 48 from
cholera, against 504, including 528 from cholera, in 1g00.

The Assam-Bengal Railway is now being largely used for the conveyance of!
coolies in the Surma Valley. There were only two deaths in this area, both at
river depots.

Immigration.

100, The number of birihs recorded in the United Provinces was 1,972,131

Uul.t d Provisces of Agea and  or about 8o,000 more than in 1goo, yielding a birtha
rate of 41°35 per thousand. In eleven of the dis-

tricts, headed by Hardoi (31°28), Moradabad (50°13) and Budaun (40'93),
the birth-rates were more than 45 per thousand, and in only two districts, Dehra
Dun (27'81) and Azamgarh (28'94) were they lower than g0 per thousand.

The average birth-rate in the towns was 4o°2%, the highest rates being 57:go;
55'54 and 54'51 in Pihani, Rae Bareli and Bilsi, respectively, In Naini Tal
{18'08) and Mussoorie (16°67) the birth-rates were below 20 per mille,

The percentage of male and female births ranged from 113'61 in Muzaffar-
nagar, to 101 92 in Garhwal, the provincial average being 107°73.

The death-rate was 30°30 per 1,000 of the population, the number of deaths.
recorded having been 1,445,035, or about 15,000 fewer than in 1goo. The highest
district death-rates were recorded in Denares (40°33) where plague occurred,
Farrukhabad (39:84), where the ‘fever’ death-rate was very high and cholera,
was present, and Hardoi (3860), where 5'33 per 1,000 of the population died of
cholera. [In 21 districts, including all those in the Fyzabad and Gorakhpur Divi-
sionz, tha death-rates were belox 3o per thousand, the lowest being 21°10,
z0'8g and 1g 69 recorded in Azamgarh, Almora and Gorakhpur, respectively.

In the town of Sahatwar in Ballia the death-rate of 1 10°g0- was rcgiﬂmdi-
including rates of 63'52 under the heading ‘fevers,” and 2893 from cholera. In
Brindaban, where cholera was severe (6:'82), and fevers extraordinarily so (€6'2g),
the death-rate was 76%11; and in Benares, where plague was prevalent, it was
74°66. In 12 others of the larger towns the rates were over 50, and in only 15
were they lower than 3o per mille, the average urban death-rate being 4287, as.
comparcd with 29°34 in the rural circles.

The monthly death-rate, which was 1°9g in Jaouary, fell in February to
169, and then rose fairly steadily until October, when the maximum, 363, was.
reached, after which the'death-rate fell to 3'30 in December,

The death-rates of Christians and * Other Classes’ were computed at 8-82 and
17°35 per 1,000, respectively, but the figures in certain of the districts are obviously,
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not correct. Muhammadans died at the rate of 2881 and Hindus, who constitute
more than five-sixths of the population, at the rate of 3¢ 65,

The death-rate of male infants was 237°33 and of female infants 22783 per
1,000 born,respactively. Boys and girls between the agesof one year and five
years died at the rates of 5412 and 54°50 per thousand living as determined by
the recent census. At all other age-periods, save 15-20 and 20-30, the male were
higher than the female death-rates, the averages being 3039 for males and
29'gg for females.

101. The exceptionally unhealthy antumn of 1gooresulted ina considecabla de-
cline in the birth-:ate in the Punjab and only 712,533
births were registered, equal to a birth-rate of 35°4
per thousand of the popalation. [In only three districts Sialkot (441), Gurgaon
(406) and Gujranwala (40'1) were the rates over 4o per mille, while in four,
Umballa (2g°1), Montgomery (28'3), Ferozepore (282) and Simla (15'8) they
werd under 30. In the district of ]Jhang alcne, was the hirth-rate in excess of.
the quiaquennial mean, and in twelve districts the births were exceeded in number
by the deaths. The provincial percentage of male to ferrale births was 110°1, the
percentage ranging from 119°g in Dera Ghazi Kban to 106 in Ludhiana.

The recorded deaths numbered 7:6,611, against 980,211 in 1900, and the
death-rate was 36'1 per thousand. In several of the districts, notably Ludhiana
(32°2), Karnal (51°5) and Ferozepore (48'8) excessively high rates were registered,
Ludhiana and Ferozepore were among the ten districts in which plague occurred,
but in neither of them was the death-rate attributed to plague high; in both
districts, however, as well as in Karpal the fever and “all other causes'"
death-rates were high, which in the cases of Ludhiana and Ferozepore is suggestive
of the faulty registration of plague, or of the occurrence of some other very.
fatal epidemic disease.

The urban death-rate was 3771, or 173 per mille higher than the rural
death-rate. Enormous death-rates were registered in many of the towns, Rahon,
where to plagueand “ other causes ™ death-rates of 8 55 and 49748, respectively,
were ascribed, heading the list with a death-rate of go'g7 per thousand, Zaffarwal
a small town in the Sialkot district, followed with 8g'0g per thousand, including
4647 from plague. The next highest death-rate was 88'38 recorded in Kila
Sobha Sing, also asmall town in Sialkeot where the significant death-rate of 6o'22
was registered as due to fevers, and only 8'39 as due to plague,

The death-rates among the various sects shewed considerable variation,
15'57 among Christians and 4462 among © Other Classes ' being the extremes ;
Hindus and Muhammadans died at the rates of 39'14 and 3358, respectively.

The spring and summer were the healthiest seasons ; the maximum mortality
was reached in November 5'10 and December 508,

The death-rates. among infants were 290 and 260 per 1,000 males and fe-
males born, respectively. Atall age-periods except 4o0—350 and 50—60, the female
death-rates were the higher, the averages being 345 for male and 381 for females.

In every district, except Jhelum, the female death-rate in 1901 was higher
than the male, but the differences were not great in the districts of the Rawal
Pindi Division, where, as also in Mianwali, Gurgaon and Rohtak, the quinquennial
mean death-rates of males were either slightly higher than, or about the same
as, the death-rates of females.

102. In the North-West Frontier Province, which comprises the districts of
Hazara, Peshawar, Kohat, Bunnu and Dera Ismail
Khan, the number of births recorded in 1901 was

6o,413 as compared with 62,084 in the preceding year. The birth-rate was 20°5,

Punjab,

Horth-West Frontier Province.
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ranging in the districts from 33'6 in Kohat to 247 in Peshawar. The registered
percentage of male to female births was 1232, the district figures varying between
the extraordinary one of 138'7 in Peshawar, and the high one of 11171 in Hazara,

Deaths numbered 39,208 against 52,103 in 1goo. The provincial death-
rate was 19'2, varying between 256 in Dera Ismail Khan and 16'6 in Hazara,
The urban death-rate was 1828, or "g8 per thousand lower than in the rural areas,
and ranged from 30'63 in Nawashahr to 13°11 in Kohat and 417 in Abbottabad.
The Hindu death-rate was 17°44 as compared with 19'53 among Muhammadans.

The lowest death-rates 1°34 occurred in the months of April and September,
and the highest 2 06 and 2’05 in November and December, respectively.

The death-rate among male infants was 17448 and among female infants
153'00, per 1,000 horn, respectively.

At all age-periods, except 1-5 and §o-60, the female death-rates were the
higher.

103. Only 279,998 births were recorded in the Central Provinces, including

Contoat Bl the zammlflanes, against 513,116 in 1900, and the

birth-rate in 1gut was 2883, a lower rate than any
recorded during the last 20 years, except in 1897, when the rate was 2683
per thousand.

In only four districts, Nimar (37°22), Burhanpur (35'45), Chhindwara (35°35)
and Mandla (35035), were the birth-rates over 35, and in three Raipur (24'€4),
Bhandara (21°35) and Chanda (20'69), they were under 23 per mille. In five
districts the rates were higher than the quinquennial means, butin only two,
Bhandara and Chanda, did the numbers of deaths exceed the number of births.
The average birth-rate in the towns, 2g'2:, was slightly in excess of the
average in rural areas, 28-8o. The percentage of male to female births through-
out the province was 105'04, ranging in the districts from 113°41 in Buchanpur,
to 101°g4 in Damoh. '

The number of deaths registered was 227,853, and the death-rate was 23'46,
as compared with 57°82 in 1900, and the quinquennial average of 45°56 excluding
zamindaris, computed on the larger population of the 1891 census. In only eight
of the twenty districts were the rates over 23 per 1,000, the highest being 29'44 in
Jubbulpore, 2934 in Wardha and 29711 in Burhanpur; while in four districts,
rates below 2o per mille were recorded—DBilaspur 1985, Murwara 19°81, Seoni
19°33 and Mandla 18°37.

The urban death-rate was 28'4gagainst 23'02 in rural areas, the excessbeing
due to smallpox, bowel complaints and diseases registered under the heading * all
other causes.” Among the towns, Burhanpur (37704) Arvi (35°78) in the Wardha
district, and Sehora (35'39), in Jubbulpore, had the highest death-rates, and low
rates were registered in Pauni (16°66), Saugor Cantonment (16'30), Garhakota
(15'16) and Bilaspur (14'05).

Hindus, who constitute the vast majority of the population, died at the rate
of 2067 per 1,000, Muhammadans at the rate of 2666 and “ Other Classes " at
the rate of 40712,

The death-rate was 2°35 in January, and fell fairly steadily to a minimum
of 1745 in July, a gradual rise in August and September was followed by a sudden
rise to the maximum of the year, 2'50, in October, followed by rates of 2°30 in
November and 2°47 in December.

‘[ he death-rate among male infants was 246°41 for every 1,000 born, and
among females 22463 In every age-period the male death-rate was higher
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than the female, the average being 25'21 among males and 2177 among females,

104. The number of births recorded in Berar in 1901 was only 83,962, and
the birth-rate was 30'8 per 1,000, as compared with
3173 in the previous year, and a quinquennial mean
of 38°2, calculated upon the Aigher census population of 1891, The falling-off
in the numbers of births, as compared with the numbers recorded in recent years,
which is attributable to the famine and few marriages in 19071, is common to all
the districts ; the highest rates being 34'3in Wun and the lowest 28'g in Ellichpur.
The percentage of male to female births in the province generally was 1046,
ranging from 107 in Ellichpur, to 101'6 in Basim,

But the year was a very healthy one, and the total number of deaths regis-
tered was only 75,080, equal to a death-rate of 276 per mille, which is almost
exactly a third of the rate in 1goo, and nearly 21 per thousand less than the five
years' mean,

In the districts, the rates varied between 302 in Akola and 25°2 in Wun, In
the towns the variation was greater, between 38'3 in Anjangaon and 183 in
Ellichpur, the average being 296 against 27°2 in rural circles.

The vast majority of the population are Hindus, and among them the death-
rate was 277, followed by 27°4 among the small population of Christians, Muham-
madans died at the rate of 256, and " Other Classes " at the rate of 29°3.

The monthly death-rate, which was 2'7 per mille in January, fell steadily
with the exception of a slight rise in April, to a minimum of 1°3 in June, after
which the rise was fairly rapid to a maximum of 3'4 in October, followed by a
gradual fall to 2 8 in December.

The death-rate of male infants was 20330, and of females 187'92, per 1,000
born, respectively, while boys and girls over one and under five years of age died at
the rates of 680 and 614 per 1,000 living. At the age-periods between 10 and 40
years of age, the female death-rates were the higher, the average for males at all
ages being 27°9 and for females 27°4 per thousand.

105. The total number of births recorded in Madras was 935,749 or 113,450
fewer than in 1goo, the deficiency being attributed
by the Sanitary Commissioner of the Presidency to
the depressing influence upon fecundity of the high prices of food grains in 1goo.
The birth-rate was 25't per thousand, considerably less than the birth-rate of the
preceding year, and less than the five years’ average calculated upon the same
population. The highest birth-rate was 37°1, registered in the urban district of
Madras, and this was followed by rates of 31°8 and 30'5 in Tinnevelly and Tanjore,
respectively. InGanjam (20'5), North Arcot (191) and Madura (1671) the
lowest rates were recorded. The average urban birth-rate was 30'7 per thousand
as compared with 24°6 in the rural circles. The percentage of male to female
births averaged 104'2, and ranged from 1081 in Ganjam, where registration is
very defective, and 106'2 in Godaveri and North Arcot, to 998 in Nellore, a
district in which the population is nearly a million and a half, and where the
percentage in 1900 was 102°2.

The recorded deaths in 1got numbered 796,140, or about 25,000 more than
in the preceding year, and the death-rate was 213 per thousand.

The variationin the districts was extreme, from 55°5in Madras, where the
highest rates under the headings fevers, dysentery and diarrhcea and ‘ other causes
were registered, to 10°g in Madura. In Chingleput (30°1), South Canara (2670)

and Tanjore (24'7) the rates were comparatively high, and in Ganjam (14'8)
v

Berar,

hadras,
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and Vizagapatam (14'6) they were very low. Plague occurredin fifteen of the
twenty-two districts, but the death-rates recorded as dueto it were low, except
in the cases of Bellary (1°1) and Salem (7). :

The urban death-rate was 32*7 or 12°3 per 1,000 in excess of the rural rate.
The town of Vaniyambadi in the Salem district suffered very severely from both
plague (64'1} and cholera (27°7), the total death-rate being 14173, including 40°6
per mille registered under * other causes.’ In Bellary the death-rate was 481
per mille, including 121 from plague and 266 from ¢ other causes.'

The death-rate among Christians was 17'0, among Hindus 21°6 and among
Muhammadans 22°5. The death-rate among * Other Classes ' was reported to be
4'4 per mille and furnishes an example of defective registration ; in Ganjam the
pepulation of * Other Classes'is 277,377 and the number of deaths reported among
them was 53 ; in Cuddapah the * Other Classes ' total 353 and the deaths recorded
124.

The monthly death-rates were lowest in March, April and May, highest
in October, November and December.

The death-rates among infants were 174°54 and 159°37 per 1,000 males and -
females born, respectively. At all age-periods except 15-20, the male death-rates
were the higher, the averages being 22°2 for males and 205 for females.

106, The number of births in the small province of Coorg was 3,401, as:.
compared with 4,542 in 1goo, and the average
birth-rate, which ranged in the districts from 2834 in
Padinalknad Taluk to 1450 in Kiggatnad Taluk, was 18'83. The rates are said
to be necessarily low owing to the large number of temporary immigrants included
in the census population. The percentage of male tofemale births was g8:31,
varying between 103 8o in Yedenalknad Taluk and 9218 in Padinalknad Taluk.

The number of deaths recorded was 6,500, and the death.rate was 36'40
varying from 43'8g per mille in Padinalknad Taluk and 2033 in Kiggatnad.
The death-rate in the towns was 55'18, ranging {rom 83 82 in Verajendrapet, where
dysentery and diarrhoea caused a death-rate of 2079, to 23713 in the village of
Fraserpet.

The greatest mortality occurred in June, May and July, and the least in
Cctober and November. Muhammadans died at the rate of 3962 per thousand
and Hindus at the rate of 36'08. The death-rates among male and female infants
were, respectively, 287°07 and 28338 per 1,000 born. At all age-periods, except
15-z0 and jo0-40, the male death-rates were the higher, the averages being
4680 among males and 36°09 among females.

107. The depressing effect of conditions of famine on fecundity is strikingly
shown in the Bombay registration returns of 1goi1.
The number of births recorded was only 463,647, a
smaller number than any registered since 1882, and no less than 177,067 fewer than
the mean number recorded in the ten years ending with 1goo. The birth-rate was
a5'1g per mille, In seventeen of the twenty-five districts the birth-rates were
lower than the death-rates, the excess of the latter overthe foermer reaching the
excessive proportions of 69730 per mille in the city of Bombay, and 48'56
per mille in Belgaum. The highest district birth-rates are 33 43 in Khandesh,
g2'41 in Broach and 51'8g in Ahmednagar. In ten districts the birth-rate was
below 25 per mille, the lowest being 17°48 in Bombay, 1506 in Hyderabad and
8:36 in Thar and Parkar, in which district it is stated that the extraordinarily low
rate was due to the exodus of the people on account of the scarcity. The wurban
birth-rate, 22'72, was lower than the rural rate by a°83, the deficiency being in part

Coorg.

Bombay.
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due to famiiies leaving the towns on account of plague, and in part to the greater
deficiency of registration in the towns. The effect of famine on the birth-rate,
which began to show itself in April 1900, reached its climax in March 1901, when
only 24,840 births were registered, after which the numbers gradually rose to the
maximum of 54,554 in October; and in December the number of births recorded
was rather higher than the average number recorded in that month.

Compared with the appalling mortality of 1goo, when the recerded deaths
numbered 1,318,783, the total of 1got looks small, but the number of deaths
recorded, 686,134, is greater than the number recorded in any other year. The
death-rate of the Presidency was 57'r2, varying in the districts from 7778 in
the city of Bombay, to 13'21 in Upper Sind Frontier.

The rates were over 50 per 1,000 in four districts besides the city of Bom-
bay, namely, Belgaum, 71°g1, Dharwar, 71°26, Ahmedabad, 5268 and Broach,
50°38.

In Bombay, Belgaum and Dharwar the excessive rates resulted from plague,
but in Broach the death-rate, including only 6'50 per mille ascribed to plague, was
due to high-rates under ‘fevers’ and ‘other causes’; while in Ahmedabad it was due
to the excessive rate of 43'6g under * fevers.’” Low rates were recorded in Ratna-
giri {21°10) and in all the Sind districts, except Karachi. The death-rates in
the towns averaged 5783 against 34'01 in the rural areas. The plague death-
rate in the towns was 15°15 against 5'7 in the districts; the fever rates in town
and country were 1446 and 16'0; the dysentery and diarrheea rates, 435 and
3'0g, and the © all other causes 'rates 22'33 and 7'83. FPlague deaths occurred in
thirty-six of the sixty-three towns, the death-rates from this cause being in many
instances enormovs, €.2., in Dharwar the plague death-rate was 58'67 and the
total death-rate 105°58, in Hubli, also in the Dharwar district, the plague death-rate
was 51°12 and the total death-rate 83'g9, in Gadag-Bettigeri the plague death-
. rate was 4796 and the total death-rate 75'33 per thousand. In the small town
of Gogha, in the Ahmedabad district, the death-rate was 177°37 per 1,000, includs
ing a7'72 from plague, and 103738 ascribed to fevers.

Parsis died at the rate of 27°14 per mille, Muhammadans at the rate of 2810
and Hindus at the rate of 39'69.

The greatest mortality occurred in the months of December, November and
October, and the least in May, June and July.

The registered mortality among male infants was 193'13, and among female
infants 18928 per 1,000 recorded births, respectively. In the age-periods, 5-10
and 15-20, the female death-rates were the higher, the average death-rates of the
sexes being 37°52 among males and 3670 among females.

108. The number of births registered in Lower Burma was 177,863, or 6,682

more than in 1goo, and the hirth-rate was j32°07.
Burma. The rates in the districts varied greatly, from 40°68
per 1,000 in Henzada, 3872 in Tharrawaddy, and 37'8o in Sandoway, to 27'83 in
Akyab, 2594 in Thaton, and 25'33 in Toungoo. The lowest rate recorded was
1270 in the urban district ef Rangoon, where the proportion of malesto females
isas 2'3 to 1, and registration is apparently very defective. In the towns
generally, birth registration is more defective than in the country, rates varying
between 61°73 and 44°91 in the little towns of Zigon and Kawkareik, and 1861
in Akyab, where females constitute less than a fourth of the population. The
average urban birth-rate was 24'19 against 33'14 in the rural circles. The aver-
age percentage of male to female birth was 107, ranging from 112 in Pegu and
Merguij to 104 each in Prome, Henzada and Thayetmyo.
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There were 120,565 deaths registered, as compared with 122,714 in the
preceding year, yielding a death-rate of 21°74 per thousand. The wurban district
of Rangoon, from which the lowest birth-rate was returned, furnished the highest
death-rate, 33*17 per mille, being followed ata distance by Hanthawaddy (25°25),
Henzada (24°45) and Mergui (24°22). The lowest death-rates were recorded in
Toungoo (1577), Tavoy (16°64) and Thaton (17:'02), While the average
recorded urban birth-rate was much lower than the rural rate, the average death-
rate was higher in the towns (29°9g) than in the country (2062).

The variation in the town death-rates, though considerable, was not exces-
sive, the highest being 3842 in Pegu, and the lowest 16°52 in Sandoway.

In each of the last six months of the year the number of recorded deaths was
greater than in any of the first six months ; the lowest death-rates being recorded
in March, May and April, and the highest in August, July and December.

The death-rates among infants were 20559 and 16861 per 1,000 born
respectively. In every age-period the male death-rate was the higher, the
averages being 23°06 for males and 20°24 for females.

Chnistians, of whom the total number was 133,540, are shewn to have died
at the rate of only 1197 per 1,000, but this is manifestly wrong, for among
27,330 Christians in Toungoo district, only 50 deaths were reported. Buddhists
and * Others* died at nearly the same rates, 22'13 and 22°36, respectively, but
the death-rate of Hindus was 25'59 against only 16'26 among Muhammadans.
The principal reason for this difference appears to be the fact that the majority of
the Muhammadans are resident in the district of Akyab, where registration is very
bad ; and it is probable that mortality among Hindu immigrants is unduly high,

In Upper Burma births and deaths were registered in thirteen towns, and
deaths were recorded in certain rural tracts also.

The average birth-rate in the thirteen towns was 37°66 per 1,000, and the
average death-rate 33°27; the birth-rates varying between 4738 in Pakokku,
and 24'36 in Minbu ; and the death-rates between 35'80 in Mandalay, and 16'31
in Pagan,

The Provincial Sanitary Commissioner is satisfied with the progress of
registration in all the towns except Minbu; but, while the numbers returned may
be not far short of the truth, greater accuracy in details might be expected ; for
instance, although the average percentage of male to female births in the thirteen
towns was 105, the percentages ranged from 145 in Minbu, to go in [Myingyan
and Salin.

109. The average number of births recorded during a year in Ajmer-
Merwara in the quinguennium ending with 1900 was
15,431 ; in 1goo the number registered was 7,038,
and in 1go1 the number has fallen to 7,679, equal to a birth-rate of 16*10 per
thousand. The percentage of male to female births recorded was 119715, as
compared with 123'7g in 1900, The number of deaths registered in 1901 was
15,708 against 65,067 in the preceding year, and the death-rate 33713 per mille as
compared with 119'97 in 1goo, The urban death-rate was 39°06, as compared
with 30°g1 in the country. Hindus and Muhammadans died at the rates of 35'43
and 31°56 respectively. Male infants died at therate of 236°9 per 1,000 registered
births and female infants at the rate of 254'6. Between the ages of 10 and 40
females died at a greater rate than males, the averages for the sexes being
33°15 for males and 35'10 for females.

Ajmer Merwarn.



SECTION VI.
GENERAL POPULATION.

History OF THE CHIEF DISEASES.

t10. Just as in the case of enteric fever, one of the chief difficulties with
regard to suspected water examined, is the rarity
(not so great as in the case of enteric fever) of find-
ing the true microbe and Lhe frequency of finding microbes like it. There is the
same kind of doubt as to how far these cholera-like microbes may be dangerous,
and whether they may not be a stage of existence of the true comma. Heim
has called attention to the value of a blood decoction as an addition to his ori-
ginal eorichment process for the detection of the cholera microbe in water. The
statements of Firth that in India he found the danger signal of cholera in water
to be the presence of a large number of flugrescent vibrios, and that previously
healthy waters in which these vibries suddenly appeared were certain to cause
an epidemit of cholera in a few weeks, require confirmation. It has been pointed
out in Egypt from actual experience that specimens of stools, ete., which in
the fresh state readily yield the vibrio, may after the time spent on 2 twenty-
four hours' journey to a laboratory give but a negative result. The use of
potassium permanganate for the disinfection of wells has, as usual, been fre-
quently resorted to during the year; but though opinion on the whole is favour.
able, there is no proof of its efficacy; and it may be mentioned that recent
experiments tend to throw diseredit on present chemical means of water puri-
fication (see Section lI, paragraph g). The importance of flies in the spread
l:lfl the disease, symbiosis as a factor in cholera causation, and the fresh vigour
which cholera is supposed to have acquired about the year 1817, are all old
paints which have lately been brought up again. L. Rogers has extolled the
leucocyte count as a simple and rapidly applied guide in diagnosis and prog-
nosis.
111. The chelera mortality of India in 1901 was reduced from that of 1900
Cholera in India. Appecdiz A, by over 67 per cent, and was less than in four of
S the six years preceding, of which 1goo had the high-
est ratio, and 1808 and 1899 the lowest. There was a decrease in every month
of the year, except January; but the diminution was greatest in March-August.
Every province had a lower ratio, except Madras and Coorg, the difference
being greatest in the Central Provinces and Berar. The three highest ratios
were, in order, those of Bengal, Assam, and the United Provinces, No province
was quite free. Further details are given in the paragraphs below.

Chelera (')

112. In Lower Burma during the ten years, 18g2— 1go1, the highest register-
Cholera in Barma. Appendix ¢d death-rate from cholera was 1°89 per 1,000 in 1897
A, Fintienaata s, L1, 111 and the lowest 0’53 in 1893, the ratio of 1go1 being
o'64. | hedistricts which suffered most in 1go1 were Prome, Thongwa, Myaung-
mya, and Amherst; and urban mortality was highestin Kyaiklat, Danubyu,
Yandoon, and Pegu. Two districts and sixteen towns returned no deaths. The
fact that the fatality comes to 95 per cent of cases indicates that non-fatal cases
were not often reported. In the selected towns of Upper Burma only one death

was recorded.
w
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113. The mortality from cholera in Assam was less than half the average
Cholera in Assam. Appendix for the last fifteen years; and the actual number of
A =ptanite 1L dea'hs was lower than in any year of the preceding
nineteen. [ wish, says the Sanitary Commissioner, I could think that this favoar-
able result was due to improved sanitation and efforts made by the people to
cleanse their surroundings, but | cannot. There was a succession of small epi-
demics in the Cachar and Kamrup districts. In the Lakhimpur district more
than hall the deaths occurred in tea-gardens, and there was also a smart out-
break, causing 182 deaths, in the railway camp at Tipling Ghat. The Nowgong
district, which had been severely visited in 1900, registered but few deaths in
1got, The highest district ratios were those of Kamrup, Cachar, and Lakhim-
pur ; and the highest town ratios those of Silchar, Dhubri, 2nd Karimganj. For
tea-gardens the ratio of mortality was 215 per mille. The number of tea-
garden cooly-immigrants fell off consilerably, but the proportion of deaths
occurnng amongst them while in transit from Goalundo to the port nearest to the
place of their employment also diminished ; and the Sanitary Commissioner
ascribes this to greater precautions taken on the steamers and to greater care
exercised not to ship infected coolies, This may be so, but rates as low have
occurred before.
1 14. Only six times in the twenty-four years preceding is the number of deaths
Chal'ra in lhnFl.l. Appesdiz  from cholera in Bengal seen to be less than in 1901,
AiEtents ER UL though the 1goo mortality had been the highest on
record. Nevertheless, the disease visited every district except Ranchi in 1501,
attacked 18,806 villages, and assumed an epidemic form in 43 areas. The high-
est district ratios were those of Puri, Cuntack, and Balasore all in the Orissa
Division ; and the highest town ratios those of Maheshpur, Ghatal, and Revel-
ganj. Excepting in Puri, Balasore, Midnapur, Chittagong, and Hazaribagh,
the district mortality was everywhere lessened, and only ten districts had a death-
rate over 2 per 1,000. In the absence of fuller explanation, the remarks of the
Sanitary Commissioner on the connexion between deficient rainfall and cholera
are somewhat obscure. The medical officer of Puri traces the outbreak in epi-
demic form to the contamination of the drinking wsater at Balunga me/a held in
Pipli circle; and the medical officer of Balasore to importation by pilgrims en
ronte to and from the Jagannath festivals at Puri; but in neither case are
materials offered for the formation of a critical opinion on these statements. The
disease prevailed throughout the yearin Orissa, was never prevalent in Chota
Nagpur, and in Bengal proper was somewhat severe in January-May and in
December, ' Good results” were reported from twelve districts from the disinfee-
tion of wells with potassium permanganate. In the Muzaffarpur district appli=
cations were actually made for a supply of the disinfectant, but in some other
districts its use was strongly objected to. The subject of inoculation will be
mentioned below. Among the European seamen of the port of Calcutta there
were 5 deaths from cholera, and 63 in the native floating population,
115. The number of deaths from cholera in the United Provinces, though
Cholera in the Umited Proy- Much lower than in 1900, was otherwise higher than
lncea, Appeadixz A, Statements L in any year since 18g6; and the ratio was higher
i : than that of the lustrum. The mortality reached
its maximum in October. The highest district mortalities were those of Hardoi,
Rai Bareli, and Lucknow, all in the Lucknow Division ; and the highest town
mortalities those of Sahatwar, Bilgram, and Barhaj. The districts of Almora and
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Hamirpur were free, and the number of deaths in Dehra Dun was only five.
Details are not given of the reported efficiency of potassium permanganate for
the disinfection of wells; but the benefit in times of cholera is mentioned of the
appointment of a couple of Brahmans or Khsattriyas to draw water for all from
an uninfected or disinfected well.
116. In only five years, of which two were 1894 and 1898, in the twenty-four
Cholera in the Punjab. Appesn. YEIrs preceding were there fewer deaths from cholera
dix A, Statemunts 1, 11, 111 in the Punjab. The ratio also was only one-thirty-
second of the guinquennial mean. The mortality in the preceding year had
been heavy. The districts of Umballaand Karnal and the towns of Jagadhri
and Sujanpur had the highest montality ratios, Only 35 towns or villages in
a2.834 registered deaths, and the maximum number was 36 in Jagadhri in the
Umballa district. The first three cases there were among persons who had return-
ed from Hurdwar, where cholera was reported to be prevalent. Though the
disease did not assume a severe epidemic form, it was present in the town for
about two months.
117. In the North-West Frontier Province also cholera was much diminished,
Cholers in the North-West Fron-  LD€ Tatio being 85 per cent below that of the lustrum.
m”fwﬂﬂdﬂﬂ State-  The districts of Kohat and Bannu were free through-
- out the year. Most of the cases occurred in the
Peshawar district, and chiefly in Tangi village, the first of the 62 cases in
Tangi being that of a man who had come from the Swat village where cholera
was prevailing. A few cases alsn appeared in neighbouring villages, The first
of Peshawar city's 24 cases was derived from Tangi; and it is stated that
after ninety-one wells had been treated with potassium permanganate the
disease stopped.
118. In the Bombay Presidency the cholera mortality ratio was about 74 per
Chole'a in the Bombay Presi- Cent below the mean of the previous five years, and
gﬁﬁlﬂf‘wﬂ: A, Statemeats  ahout g2 per cent less than in 1goo. Sind was
entirely free, and Gujarat nearly so. In January
cholera was continuing in five districts from the previous year, the epidemic
reached its maximum in April, and in July a further extension of the disease
took place. The affected area included 916 villages out of 25,846, and the
mean percentage of deaths to attacks was 60'16. Much the highest district
mortality ratio was that of Dharwar, and the three next highest were all from
the =ame Registration District. The highest town ratios were those of Kaladgi,
Ranebennur, and Gokak, all in those districts. The Deputy Sanitary Commis-
sioner of the Registration District says that the wide diffusion of the disease
in the preceding year made it impossible to ascertain the origin of the first
cases of 1go1, that the disease has been endemic for the last ten years, and
that, as usual, it was propagated by human intercourse from village to village
amid grossly insanitary conditions.
119. Only intwo years of the preceding twenty-four, 188c and 1898,
Cholera in Berar, Appendix A, had there beep fewer cholera deaths than in
Statements 1, 11, 111 1gol. The ratio was 99'g per cent below that of
the preceding year, and also much below the quinquennial mean. In the dis.
triet of Akola there were 43 cases with 16 deaths. The outbreaks in the villages
of Rail and Dhad were attributed to contaminated water, while that at Donger-
gaon originated at a feast held by Dheds, thirteen being attacked and two
dying. Potassium permanganate was employed to disinfect all wells and polluted
sources.
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120. A reduction of gg'8 per ceut took place in the cholera mortality of
Cholers in the Central Prow. the Central Provinces, and only once in the preced-
Eﬂ:’-\‘?“‘f-mendlu A Statementa L, g twenty-four years had the number of deaths
been less.  The ratio of 1901 wasalso over gg per
cent less than the lustral mean. The districts of Narsingpur and Nimar and the
town of Khapa had the highest mortalities. The outbreak at Narsinghpur was
ascribed to the arrival of pilgrims from Mathura, where cholera was prevalent.
The originof the first outbreak at Nimar could not be traced ; but in the second
the disease was imported by a wedding party from an infected village in Indore.
The first case in Raipur was a woman returning home from a pilgrimage
Sporadic cases occurred in Nagpur and Chanda.
121. An increase of a little over 18 per cent took place in the mortality
Cholera in the Madras Presiden. 0Of the Madras Presidency as compared with that
T Appeadix A, Statements L1, of the previous year, and a slight increase as com-
pared with the quinquennial mean. The number
of deaths had been higher only in three of the preceding twenty-four years,
The highest district ratios were in Salem, Anantapur, Cuddapah, and North
Arcot ; and the highest town ratios in Vaniyambadi, Arcot, Ramnad, Calicut,
Ambur, and Nandyal. The Sanitary Commissioner points out that the towns
which chiefly suffered in mufassal areas, have water supplies open to faca
pollution, and that in Madras town the inhabitants are allowed to supplement
the public water-supply by the use of innumerable wells sunk in a foul subsoil
and open to pollution. He also complains that local authorities are not yet
alive to the necessity of taking action before the cholera is actually upon them,
and that they are prone to allow economy to interfere with efficiency,

122, There had beenno cholera in Coorg for two years whenit broke out

Cholera in Coorg. Appendix A, again in 1901, causing 58 deaths. The first outbreak
Statements |, 11, 111. occurred towards the end of April in the Mercara
taluk, the disease being imported by a Mappilla coming from South Canara. A
second slight outbreak occurred in November, the disease making its first
appearance in villages on the South Canara border. In other cases also the
infection was traceable directly or indirectly to South Canara.

123. At Purulia during the year 3,335 inoculations were performed among
the cooly emigrants proceeding to the tea gardens
of Assam, 58 among those proceeding to Trinidad,
and 6o among the population ofa Manbhum village during an outbreak. Out
of 275 uninoculated coolies on board the steamers plying between Goalundo
and Dibrugarh in February and March, 836 per cent got cholera, ten of the
cases ending fatally ; while out of 414 inoculated coolies only 1°2 per cent con-
tracted the disease, and none died of it. If inoculations were performed else-
where, the fact is not mentioned,

124. The mortality ratio of India from smallpox was the sameas in 1900,
and somewhat below the quinquennial ratio. All
the months of the year, except the first three and
August, showed a greater number of deaths. The total number of deaths in
the preceding year (excluding Mysore and Upper Burma) had been 84,980s
and in the year before that 49,113. There was very little smallpox in the
towns of Upper Burma. The increase in Assam was chiefly due to several
outbreaks in the Sylhet district ; and the medical officer reported that most, if
not all, of these followed the visits of inoculators, and that the people objected to

Cholera inoulation.

Smallpox. Appesdix B, Tabla L.
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to confirm belief that as regards plague man and the rat are reciprocally infec-
tive, fail completely in affording sufficient data for determining the degree to
which man is in danger through the rat. So far as plague ashore is concerned, it
would appear that in particular localities man and the rat suffered from plague eoin-
cidently ; that in other localities man suffered before the rat; and that in others again
the rat suffered antecedently to man. Further, it would appear that when in a par-
ticular district the one (man or the rat) has suffered plague antecedently to the
other, the interval between invasion of the first and of the second species has
been often a long one extending sometimes over weeks and months. Finally,
it would appear that plague may prevail largely amang men without rats becom-
ing conspicuously affected ; and conversely that the disease may cause large
mortality a.nong rats of a locality while neglecting to attack its human inhabis
tants. As regards plague on shipboard very similar facts were forthcoming.
The disease does not, under conditions of sea transit, appear to be at all readily
conveyed from the rat to man or from mar to the rat. On the one hand ships
plague invaded for several weeks in the persons of crew or passengers have come
into port with the rats on board them seemingly altogether exempt from disease;
and on the other hand, ships infeeted with plague-smitien rats have, after voyages
of considerable duration arrived at their destinations wholly free from plague as
regards crew and passengers.” Thatrats play a part in the spread of the
disease is considered by Kolle and Martini as the most important lesson of the
present outbreak in the world. The rat and not man, says Davies, is the primary
sufferer from plague, and itis by the rat, and perhaps by the rat alone, that
plague is spread : human plague is preceded by the epizootic, and the real
danger te importing countries lies with plague rats, not with plague-stricken
men : the infected rat is mainly distributed through the world by ships : local
diffusion is but little due to contact with plague-stricken persons, and the only
prophylactic of much value is the destruction of rats and their nests, burrows, and
habitual haunts : the recrudescence of plague in a city means that the disease is
probably present as an epizootic, and that its further spread is independent either
of the sanitary condition of the locality where the sporadic human
cases have happened to occur or of the incubation period of plague in the human
subject : ‘' contacts "' now mean not those who have been exposed to human
plague but those who may become exposed to rat infection, So, according to
Kolle and Martini; rats are to plague what water is to cholera, plague is as much
(if not more) a rat disease as a human pest, and plague is a disease of rats
which only occasionally attacks man. Maxwell in Changpoo estimated that
men were attacked about a week after the rats. In Manilla about 1°7 per cent.
of the rats captured were found infected with plague. But in Glasgow, though
rats were plentiful, they seem to have escaped, and nearly 300 of them were
examined for the plague bacillus in vain. Again, Edington and also Schilling
have described epidemics among rats not due to the real plague bacillus ; Klein
has demonstrated in thebodies of dead rats taken from a ship arriving at Bristol a
microbe like the plague bacillus but with cultural characters between those of
B. ¢cofi and those of Bact. lactis aerogenes ; Tartakovsky has pointed out that
the common pseudotuberculosis bacillus of rodents is very like the plague bacil-
lus ; and Galli-Valerio urges that confusion in the diagnosis of plague by the
inoculation of guinea-pigs might arise from the fact that the B. psendo-tuberculosis
rodentinm might be present in the guinea-pigs, the two bacilli exhibiting many
points in common. An important case was reported in which a ship sailing from
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a port not at that time known to be infected had at the end of 29 days of the
voyage a minority of her rats affected ; and two men ultimately fell ill. Another
ship left an infected port and was disinfected, but plague appeared in 27 days from
the time of leaving the infected port, and infected rats were found on board.
From January to March of one year at Marseilles the rats of 7 out of 44 ships
were found infected. Kossel and Nocht, on the other hand, found dead plague
rats on board a steamer in which no human plague cases had occurred. Other
animals which for the first time have been found to be infected are bats, wall-
abies, and kangaroos, and in all the infection was supposed to have been con-
veyed by fleas.

127. When hungry fleas, says Zirolia, are allowed to suck ; they void
blood in streams two or three times, to make room
for filling themselves again and again, and thus sow
the bacillus over the skin : also the bacilli remain alive and virulent in the fleas
for about a week, and duriug this time may be found in their exerement. Lave-
ran and Mesnil have shown that the flea seems to take a part in the transmission
of trypanosoma from rat to rat. The life cycle of the flea, according to Howard,
is complete in 17 days. In Egypt Kolle personally experienced the possibility of
taking away fleas on his clothes from plague dwellings without being any the
worse, and he and Martini think the importance of insects in the spread of plague
has been overestimated by Simond and Ashburton Thompson : their own
experiments with animals were negative : fleas centaining plague bacilli went over
to sound animals without infecting them : they agree with Nuttall and Galli-
Valerio : the flea question appears to them rather academical, as there are so
many ways in which infection might pass from rat to man : the fact of the trans-
ference of infection from rat to man is more important than the question as to
how it is transferred. In the words of another, that the parasites of the plague-
infected rat, although charged with plague bacilli, do actually cause plague in
man has not been proved, but is the only link in the cycle of evidence actually
wanting. Goodall remarks that the parasites of the mammalia are rarely
interchangeable. In former reports it Las been shown how Galli-Valerio failed to
make rat-fleas bite him. He has lately published an account of what has been
done on the subject, and concludes that so far from its being possible to assert as
an established fact that plague is transmitted to man by the bites of the fleas of
rats and mice, and that this is the most frequent and important means of infec-
tion, it requires to be demonstrated not only that the fleas pass from rats and
mice to men but that they pass from rat to rat. In these views Galli-Valerio
has of course the support of Nuttall.

128. The chief advance in the method of securing the destruction of rats

. . and insects appears to be the Clayton process,
n::ﬁm Rl which could be used on land as well as on shipboard,
and the most recent experimental evidence in its favouris that of Calmette and
Hauteleuille, who used a ship in their tests. The Clayton gas is a mixture of
the sulphurous and sulphuric anhydrides. Haldane also reports favourable
results from carbonic oxide; and others have found carbonic anhydride of use.
But these methods require to be perfected, in view of certain difficulties which
are met with in practice. For rooms Fulton and Stokes recommend hydrocya-
nic acid gas. Themethod of Danysz continues to meet with faint praise ,
though Wiener, like Bronstein, states that its virulence can be raised by the use
of an alkalinized medium, The same procedure can be used for Issatschenko’s
and Grimm’s bacilli, which are considered to be identical.

Fleas (*)



g2 ANNUAL REPORT OF THE SANITARY COMMISSIONER [Section VI.

129. Caldas holds that the plague bacillus is but a rat colon bacillus of
The bacillus, Hardisess, viabi. 1igh virulence. Klein has shown that the bacillus
lity, er survival. (%) of Danysz and that of Giirtner are indistinguishable
except by habitat, both belonging to the colon group ; and in the discussion on
his paper Foulerton and MacFadyean were quite prepared to consider them iden-
tical. Again, Voges states that in the dead bodies of rats there is some difficulty
in distinguishing the bacillus of Danysz from the plague bacillus. In the same
way, Tartakovsky and also Galli-Valerio have pointed out that the B. psendo-
tubarculoses rodentinm is very like the plague bacillus morphologically and cultur-
ally ; and the former found that it forms stalactites indistinguishable from those
of the plague bacillus. Another caution as to bacillary diagnosis is given by
Rosenfeld, who finds that other bacilli give involution forms on salt agar, though
a careful and experieaced observer can distinguish those of plague from the
others, Galli-Valerio, however, points out that the involution forms of the glan-
ders bacillus are very like those of the plague bacillus ; and suspects that in both
cases the so-called involution forms are really normal developmental forms, Sata
found that up to the fourth day after death the bacilli could be isolated from
bodies by cultivation, but that animals could still be infected for about 16 days ;
and the experience of Kolle and Martini was that they perished in 10-14 days.
Old cultures that had been preserved for from twenty months to four years were
discovered bv Schultz to be still virulent. d

130. The delicacy of the skin-rubbing method (referred to in former reports)
Experiments on animals, Mode 0¥ the detection of the plague bacillus suspected
of entrance, Medeof spread. ) 49 he present in any medium has been extolled
by Kolle and Martini, Diirck, and Fritsche. The first-named found it de-
monstrate the presence of that bacillus when cultivation and ordinary incculation
had failed. Fritsche states that it is the only one of the h=morrhagic septi-
cemic group which kills when so inoculated ; and that it enters by the lymph-
atics, while anthrax enters by the hair fullicles, and the pneumococcus by the
capillarics. Kolle and Martini's experiments showed that passage through the
rat, mouse, or guinea-piz, especially if che infection had been effected by inhal-
ation, enhanced the viculence of the plague bacillus, but not passage through the
rabbit, As Kolle and Martini say, while plague patients do not directly infect,
except in the preumonic form, they are nevertheless dangerous. Speaking of
his experience in South Africa and India, Blackmore asserts that in no case was
there direct evidence of conveyance from man to man, but that rats and fleas,
and sometimes soil, were necessary inte-mediaries. Voges, like others quoted in
former reports, found the bacillus in the sputum in certain cases, even after
convalescence had been established ; and even when there was no pneumonia
discovered the bacillus in the mouth and pharynx. The danger of this to men;
and rats is obvious. Schottelius also states that the bacillus may be found in
the sputum and bronchial secretion of the majority of plague cases, at least when
they have become septiccemic before death, The view that man derives the
disease from the soil—the ord er of infection being rat,.soll, man—is strongly
urged by Farrar.

131. Whether it be the case or not, as quoted by Sticker, that the homes
of the original conveyers of plague are discovered in
the colonies of the Asiatic marmot; the obser-
vations of Chayton White have made it almost sure th at srahamars is plague. In
studying an outbreak in Garhwal, he was able to show with an approach. to

Mahzmarl (")
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certainty that the disea:e had not been imported from the plains; and he suc-
ceeded in obtaining from patients smears and cultures in which the plague bacil.
lus was identified by Hankin, Haffkine, and himself. Specimens were sent to
Europe for further examination.
132. There was increased prevalence of plague throughout Bengal, severest
in Bengal. Appendix N Calcutta, in all the districts of the Patna Divi-
v sion except Champaran, in Monghyr of the Bhagal-
pur Division, and in Hazaribagh of the Chota Nagpur Division. As in the
previous year, the Patna Division, and especially the district of Patna, suffered
more than any other; and it also suffered more than in 1900, The disease was
first imported into a village near Barh in September 1899, and gradually spread,
chiefly in the most densely populated areas. The epidemics in the Saran, Gaya,
and Monghyr districts were continued from 1goo. The districts of Shahabad,
Muzaffarpur, Darbhanga, Sonthal Parganas, Hazaribagh, Palamau, and
Manbhum were infected during the year from the districts of Patna, Gaya, and
Saran. The direction in which plague spread, says the Sanitary Commissioner,
is very characteristic ; it generally followed rapidly along trade routes and main
routes, and very slowly indeed in purely agricultural parts, Seasonally the
epidemic followed the same course as in the preceding year : it was comparatively
quiescen during the hot weather and rains.  With regard to the district of Saran,
however, it is noted that while the towns attacked remained almost free in the
second half of the year, in the rural areas the disease continued throughout the
year. The people readily resorted to avacuaﬁgn, but were against disinfection.
Inoculations were performed in the Saran, Monghyr, Gaya, and Patna districts ;
but only in Gaya district was the number very large, some of the educated
natives in Gaya town being themselves inoculated and promoting the measure.
The Saritary Commissioner asserts that not infrequently houses shortly after
disinfection have been reinfected by persons or rats. He is of opinion that man
is the chief agent in the spread of the disease, and that inoculation is a more
uselul measure than disinfection,
133. There was the usual exacerbation in the beginning of the year, attain-
; ing its height in the week ending 23rd March, [t
Plague in the city and port of = = E A :
Calcutta. Appendix B, Table IV. began earlier than in 1900, reached its maximum
earlier, and subsided more rapidly. As before, Ward V was the first to show
the recrudescence. The epidemic was, if anything, less severe ; and the apparent
increase is attributed to greater success in finding cases. There was 2 special
tendency among Mussulmans to conceal cases, especially I'emalie cases. The
facts were believed to indicate that the infection is one u[_lucahty, though the
cases do not always occur in the same houses in successive D"llthrﬂ?.ks. One
of the most striking features of the epidemic was the marked intensity of %hu-.
outbreaks in dal and grain godowns. Though the Specml Health Ufﬁfer him-
self does not believe in the agency of rats, his assist,ur{ts are strongly 1mpr¢155ed
with the importance of the part they play. The Special Health Officer believes
that the disease is but slightly contagious, and that both rooms and men are pro-
bably infected through the medium of airborne dust; that dark han}nts .ﬂ.l the
disease which cannot be disinfected should be destroyed ; that otherwise disinfec-
tion is the best measure against plague, bec:arle'.'- it renders Ehﬂ !WUEE at Ll
habitable, ard reinfection is rare, at least in the same epidemic or within six

months. One hundred and eight vessels arriving from plague-infected ports were
v

P
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boarded ; but no cases of plague were found, though four of the vessels were
“ suspected ships,” and were quarantined until they had been disinfected. No
" infected ships " arrived in port, and no cases were detected among the crew or
passengers of outward-boun? vessels, though some of the rejected persons may
have afterwards developed the disease.
134. Plague was prevalent in the districts of Benares, Ballia, Allahabad,

Plague in the United Provinces. and Jaunpur; small outbreaks occurred in Agra,
Appendiz B, Tabie 1V Mirzapur and Azamgarh ; and scattered cases were
reported from Partabgarh, Ghazipur, Sitapur, and Gorakhpur. In the middle of
January the disease broke out almost simultaneously iz the Benares and Ballia
districts. The first outbreak in Benares prevailed chiefly in the city and in a
village in its vicinity, and lasted to May ; while the second began in October
and subsided in December. In the city the classes trading in food-stuffs were
particularly affected. Inoculation was purely voluntary, and the number
inoculated up to August was only 1,172, The second outbreak was confined to
the city, and is believed to have proceeded from foci established during the
first. The first case in Ballia is understcod to have occurred at Raniganj, a
large market town having trading relations with the infected Saran district, and
by the end of the year the disease had appeared in 66 villages. In the Allahabad
district the source of the infection was not traced, but the first cases appeared in
March in a village near Mau Aima, and Mau Aima had suffered from plague in
the preceding year. The disease had fairly established itself in Allahabad eity
in September. At the end of the year plague was still gaining ground in the
district. To Jaunpur the pest spread in the month of March. The Agra cases
were, with one exception, confined to the city and its suburbs, and the disease
was successfully stamped out. Mirzapur was infected by refugees from Benares.
In four villages of the district of Garhwal 23 fatal cases of wakamari were
observed.

135. The enormous increase of mortality from plague in the Punjab is

Plagne in ‘the Punjsh and in ascribed by the Sanitary Commissioner to the re-
Kashmir. Appendiz B, Table IV. 15, 54i0n of all compulsory measures ; and the dis-
proportionate mortality among females to the fact of their being more in the
infected houses than the men. But the monthly progress of the disease was not
unlike that recorded in other provinces. The great majority of the deaths
were reported in the districts of Jullundur, Hoshiarpur, Gurdaspur, and Sialkor,
In the Jullundur district a great extension of the disease occurred in March, and
though the number of cases diminished in the hot weather, there was not the
usual complete cessation. The Hoshiarpur district remained free till March,
when it was reinfected from the Jullundur district, and after that the disease did
not entirely disappear. The plague of the Gurdaspur and Sialkot districts was
continued from the pre#feding year, and increased greatly in the earlier months
of 1go1. In all these districts the second extensive rise began in September.
The vast majority of the cases were of the bubomec type, though some were
pneumonic or septicemic, A mild and less fatal form is said to have prevailed
in two tahsils where inoculation had been largely performed. As far as the Chief
Plague Medical Officer could obtain information, infection of villages seemed in
nearly all cases to be due to human intercourse, directly or by means of clothes,
etc., and in no instance could proof be got of the introduction of the infection by
rats, though in many villages large numbers of dead rats were seen before the
disease had spread.
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Plague in the Jammu province of Kashmir was imported from the adjacent
British districts of Gurdaspur and Sialkot. It began in February in the village
of Rara, and up to the 7th July fifteen more, including the town of Samba, had
become infected. On the 215t August the disease, which had died down, re-
appeared in the village of Chhanni, and afterwards in other villages ; and towards
the end of December it reached the city of Jammu. The epidemic was at its
worst in the months of November and December. It is stated that infection was
generally observed to pass readily from patients to their attendants or even visi-
tors, so long as the former remained in their dark and ill-ventilated houses ; but
that after their removal into tents or chhappars in the open, the number of atten-
dants who took the disease from their sick charges was strikingly insignificant.
About twice as many women were affected as men, which was ascribed principally
to their being more in the house than men. The Kashmir plague authorities
believe ** desiccation” to be superior in efficacy to chemical disinfection.

136, In the Madras Presidency the towns of Vaniyambadi, Bellary, and

Ambur suffered most. Bellary was infected by
i the Madras Presiden- ; :
.l;hdruﬂt;r,m in Mysore. cases imported from the Bombay Presidency and
MB’T'H' ¥ eoncealed by householders. Elsewhere the infec-
tion was derived directly or indirectly from Mysore territory, no less than 120
cases having been removed from. trains at the Jalarpet inspection station alone.
In connexion with certain investigations of one of the civil surgeons, the Sanitary
Commissioner suggests that the possibility of primary infection of the intestine
through water may perhaps require investigation, The question has also been
raised in Madras whether under sp ecial circumstances certain kinds of snakes
may not be susceptible to plague. There was no epidemic in the city of Madras.
No information is available as to the progress and features of the plague in
Mysore, but plenty of correspondence as to the measures which were or ought
to have been taken there.
137. In the Bombay Presidency the number of towns and villages affected
PI- in the Bombay Presiden- Was 1,552 against 587 in the previous year; and
2;,,“.1.,5 Table IV. the mortality was the highest recorded since the
ﬁrst appearance of the disease in 1896. All the collectorates in the presidency
were affe :ted, except Thar and Parkar, Larkhana, and Upper Sind Frontier,
those suffering most being Belgam, Dharwar, Satara, and the city of Bombay,
with death rates between 34 and 19. Then came Karachi, Broach, Surat,
Poona, and Thana, with rates between 7 and 4 per 1,000. In the collectorate of
Khandesh the number of deaths rose from 8 to 2,676, and in that of Kolaba
from 140 to 1,116,
138. In the city of Bombay plague was present throughout the year, the
Pill:utm the city and pert of Mmaximum being in March, with a secondary maxi-
iy mum in September. During the month of January
there was a rapid increase in the epidemic pervading every district. The peo-
ple had grown so accustomed to the plague that there was absolutely no panic
of any kind ; the plague staff met with no actual opposition ; and in many cases
the people showed that they appreciated disinfection and evacuation. With
equanimity and resignation they bore the epidemic, which from the 26th February'
to the 1gth March exceeded in virulence all previous epidemics. Points brought
out in the report of the Municipal Commissioner are that those actually engaged
in combating the plague were impressed by the part played by rats; that dis-
infected houses were frequently reinfected, sometimes, at least, by rats ; and that
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houses which had had cases in 1goo were apt to have them again in 1901, On
more than one occasion dead rats sent to the Plague Research Laboratory were
found to centain plague bacilli. It was noticed that vagrants were not so fre-
quently attacked as formerly.

At the outward and inward inspections and on baard vessels lying in the
harbour and docks 73 cases of plague were detected : 51 at outward inspections,
4 at inward inspeetions, and 19 in harbour. Ameng the passengers and erew
sent to the Port Observation Camp, 51 developed plague ; but in consequerce
of the rigour of the examination and disinfection, few persons actually suffering
from fully developed plague symptoms attempt to leave Bombay bysea. Three
cases occurred on outward vessels, The question of the method of clearing
ships of rats was under consideration. :

139. The village of Bali in the Marwar State contains a large number of

Plagee I Bajpotasa. - Appeatix ba.nl,a:‘: who carry on business with Bombay, and
B, Table IV. there is constant intercourse between the two places.
On the 25th of January a bania arrived from Bombay, and walked about the
village during the day ; but was found dead next morning. In February plague
broke out, and lasted till the 15th April. In March the disease appeared in
Sewarhi, about eight miles from Bali, and did not stop till the 15th May. In
the two villages 6,820 inoculations were performed. Sixteen of the inoculated
persons were subsequently attacked, and eight died.

140. There was less plague in His Highness the Nizam's dominions than

Bligue 3o Fyderbad Siats Ag= in any year since lﬁ_g‘}‘, and during hal[. the year
pendix B, Table V. they were free from it. One of the cases in Febru-
ary and the cases in September and October were imported. The districts of
Aurangabad and Kopbal recorded 145 out of the 149 deaths. The plague of
Aurangabad lasted from January to March, declining from January, and broke out
againin December. That of Kopbal did not appear till near the end of the year.

141. The fever mortality of India (calculated on the census population of 1901)

Fevers?) Appeadix B, Table WAaS 181 per cent lower than that of the previous
1 year (calculated on the census populatien of 18g1),
and 10°5 per cent below the quinquennial ratio; the number of deaths falling
from 4,860,760 to 4,174,919. The decrease affected all the months of the year,
except February, August, and December, and was greatest in October. If the
mortality of each of the two years had been calculated on the census population
of 1go1, the decrease would not have been quite so great. Than Lower Burma
only Madras had a smaller death-rate, and the ratio was less thanusual. A pam-
phlet was issued to local authorities and medical subordinates on the etiology,
prevention, and treatment of malaria, The sale of quinine from post offices and
by private vendors and vaccinaters was somewhat less than in the previous year.
Urban fever mortality in Upper Burma was greatest in October, November, and
December. In Assam levers were more prevalent than in 1goo, and this is
believed to be the reason why the sales of quinine increased. The total given for
fevers includes 5,836 deaths from kala azar, of which 4,792 occurred in the district
of Darrang and Nowgong. The disease has almost disappeared from the Goal-
para district, and 13 much lessened in Kamrup. Sibsagar and the North Lakhim-
pur sub-division have escaped. In Darrang a few firesh villages have become
affected ; but in Nowgong only chronic cases come for treatment, and some parts
of the district are reported free. The extent of the disease in the Sylhet dis-
trict was not discovered until a thorough inspection had been made by a hospital
assistant specially deputed for the purpose. Hislop has reported the finding of
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cases of Malta fever ameng natives in Assam ; while Bentley, from a study of
«cases of dala azar, has come te the conclusion that dela azaris Malta fever. Bat
this conclusion has been assailed by L. Rogers and by Dodds Price, both
adversely eriticising the clinical and therapeutic evidence offered, and the former
specially condemning the serum testing procedurz and results.* The Sanitary
Commissioner of Bengal believes that the “ fever ' mortality of the province was
unduly raised by the inclusion of plague deaths;that the fevers prevailing
througheut Bengal are chiefly malarial in nature; and that the comparative
immunity of urban areas is due to better water-supply arrangements and greater
facilities for medical aid. There was a falling off in the number of packets of
quinine sold ; but the largest sales were effected in the months of usually greatest
fever prevalence. In the native floating population of the port of Calcutta 33
deaths took place from fever, and 2 from enteric fever among the European sea-
men. In the United Provinces the mortality, a great deal of which was really
due to malaria, but some to plague, etc., was somewhat reduced. The Sanitary
Commissioner is inclined to think that money will bs better spent in improving
surface drainage and filling in tanks and depressions than in organizing so-called
mosquito-brigades. Nearly five times as many packets of quinine were sold as
in the previous year, the most successiul agency being the post office; and the
price was reduced towards the end of the year. In most districts of the Punjab
there was a decrease of death from fever, especially considerable in those dis-
tricts which had suffered most severely in 1900, The people of the
five districts where mortality was highest had ‘suffered from a severe famine,
immediately followed by a destructive epidemic of malarial fever ; so that in their
weakened state of health they were unable to resist the attack of a mild epidemic
in 1gor. The attention of civil surgeons and district officers was called to the
necessity of draining or filling up all small pools of water in the vicinity of towns
and villages, and of encouraging the use of quinine. Arrangements for the free
distribution or sale of quinine in the Punjab do not seem to be very far advanced.
Besides the jail and regimental cases, it is probable that unrecognized cases of
cerebrospinal fever may have been occurring in the eivil population. The fever
mortality in the Bombay Presidency was low; and the high ratios of Ahmedabad
and other four collectorates were considered to be, to a great extent, due to
famine causes. Four cases of enteric fever and 227 of other infectious fevers were
detected by the Bombay Port Health Officer.  The fever mortality in  Berar was
much reduced. In the Central Provinces too the mortality fell greatly, Practical
measures are contemplated for the prevention of malaria, Meantime the sale of
quinine has been increased schoolmasters, stamp vendors, and patwaries have
been dded to the list of agents; and the price has been reduced. The fevers
which caused death in the Madras Presidency are considered to be chiefly mala.
rial ; and every effort, though apparently not often with much success, was made
to induce local bodies to act upon present knowledge as to the part played by
the mosquito. The Sanitary Coerimissioner offers evidence of the occurrence of
enteric fever even ameng pure natives, and of water-pollution sufficient 1o
account for it. According to him, statistics in the Madras Presidency show that
the more perfectly water-supply has been extended toa town, the less is the fever
rate, notwithstanding that, in the absence of drainage systems, it is exceedingly
likely that anopheles pools have been much increased. Coorg registered an
increase of fever mortality ; and the greater prevalence of fever, as well as the

o T —— —

* Seealso Bassett-Smith in | T. M. of dnd February 1604, page 37
¥
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reduction in the price of the drug, may have been a causative factor in the marked
increase in the sale of quinine,

142. The mortality ratio for bowel complaints for India was less than half that
Dotataey ol Dichmet Az of the preceding year, and the number of deathsfell
peadix B, Table 111, from 523,202 to 247,054, The ratio was also about
26 per cent below the quinquennial mean, The decrease ran through all the months
of the year, but was most marked in July-September. The towns returning
the highest mortalitiesin Lower Burma are said to be those which generally
head the [ist, and in which, in addition to overcrowding and its attendant
evils, there exist permanent sanitary defects in connexion with conservancy,
drainage, and water-supply, As in former years, the rates for the Darrang, Sib-
sagar, and Lakhimpur districts are much heavier than those for Goalpara and
Kamrup ; and investigation has not yet succeeded in suggesting a satisfactory ex~
planation. The highest mortalities of Bengal were those of the same sixteen dis-
tricts as in the preceding year, though with changes in order. Bowel-complaints
generally prevail among the scantily clad people in the cold weather, probably as
asequel to malarial fever: One death occurred among tlhie European seamens
and five in the native floating population of the port of Caleutta. It is usnal for
Garhwal to have the highest mortality among the districts of the United Provin-
ces. The Sanitary Commissioner of the Punjab connects the decrease of dysen~
tery and diarrhcea with the diminution of malarial fever; and the highest mor-
talities of 1301 were lower than those of the same districts in 1goo. In the Bom-
bay Presidency the decrease was considerable, was shared in by all the months of'
the year, and was probably connected with the diminished area of famine. In’
Berar the decrease was great.  All the districts of the Central Provinces, except
four, had lower death-rates. The higher ratio in municipal towns than in rural
areas is explained by the Sanitary Commissioner of Madras as illustrating the
cffect of the aggregation of human beings upon filthy and sewage sodden soil, with-
contaminated water-supply. The inerease in Coorg may have been due to the-
concurrence of cholera. Nearly half the total occurred in May, June, and July.

Papers quoted in Section VI
For explanation of abbreviations see end of Seclion I,

(1) Baumgarten's Jahreshericht ; Nothnagel's Encyclopedia ; Koblbrugge in H: R
XII, page 230 ; Heim in C. B. XXX, page 570 ; Firth reported in B. M. J. ofi
gth August 1502, page 592, and in L, of gth August 1902; page 384 ; K. M.
L. of 16th August 1902, page 475; L. of 1gth October 1901, page 1081 ;.
Mackaig in L. M. G. of Celober 1002, page 4o01; von Mencki quoted in:
D. M. W, XXVII, page 864, ond Nencki in C. B: XI, page 225; Skrine,
quoted in L. of §th February 1502, page 391 ; L. Rogers in L. of 6th Septem--
ber, 1902, page Ggg.

(2} Power, also Low, in Keporis avd Papers on Bubonic Plague, by Dr. R. Brace
Low, with an introduction by the Medical Officer of the Local Government
Board, 1902 ; Kolle and Martini in D. M. W. XXVill, page 6o0; Davies,
guoted in B. M. . of 23rd November 1901, pages 1556 and 1572 ; Kolls and
Martini, quated-in J. P. P, G. IV, page 357, and as above ; Maxwellin J. T.
M. of 15th January 1902, page 7 ; B, M. J. of 15t March 1902, page 534;
Edington in C. B. XXIX, page 889 ; Schilling in A. K. G. A. XVill, page
108, quoted in C, B. XXXI, page 84 ; Klein in C. B. XXXII, page 673, and:
reportea in L. of 1oth May 1go2; page 1321 ; Tartakovsky, quoted in J. P
B. G. IV, page 208 ; Galli-Valerio, queted in L. of 23rd August 1902, page-
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vast majority of the operations, 145,661, were performedin Bengal, and except in
Assam, the Central Provinces, Madras, and Burma, dispensary vaccination is
either non-existent (Berar and Ajmer) or trifling in amount.

The proportion of the population proteeted during the year varied between
4915 and 4446 per mille in Coorg and Assam, respectively, and 21°49 per
mille in Bombay, the average proportion being 31°3, as compared with 31'8 in
1901 ; the apparent falling off being due to the computation of the ratio for
1901-02 on the higher population figure of the 1go1 census,

If we suppose that 4o children were born for every 1,000 of the population,
3341 per cent, of them were protected by vaccination during the year, against
31'9 per cent. in 1go3-01, the percentages varying between 5388 in Berar, and
19719 and 12°53 in Burma and Coorg, respectively.

The average number of operations performed by a vaceinator in the year
ranged from 2,867 in Berar, to 950 in Bengal and 723 in Ajmer-Merwara,

The average small-pox mortality was ‘4o per mille against *41 in the pre-
ceding year. The death-rates ranged in the provinces from 2'48 per thousand
in Coorg, where there were 449 deaths, and '63 in the Central Provinces, where
there were 6,081, to "oz in the United Provinces, where the deaths numbered g81,
and o1 in Ajmer-Merwara, where they numbered only 4.

The aggregate cost of the department was Rs. 11,32,257, or nearly Rs, 20,000
less than in the preceding year; and the cost of each successful case varied
between nine annas and four pies in Bombay, and oee anna and two pies in
Bengal, the average being two annas and a half, or one pie less than in 1900-01.

144. The methods of carrying en vaccination in the different provinces are
not uniferm. In Madras, Assam, Berar and Barma calf
lymph is used, generally mixed with either lanoline or
glycerine. In Bengal fresh and lanolinated calf lymph is used, but the majority
of operations are performed with human lymph taken directly from the arm,

In the Punjab, buffalo calf lymph made into a paste with sterilized vaseline
is the vaccine in use. In Bombay and the United Provinces glycerinated calf
lymph is used to a limited extent, but the vast majority of the operations are
done with human lymph taken directly from the arm in Bombay, and preserved
on ivory points in the United Provinces. In the Central Provinces human lymph,
fresh call lymph, calf lymph mixed with glycerine and calf lymph mixed with
lanoline are all in use.

Hature of the vaccine used.

The length of time that preserved calf lymph will retain its efficiency, and
whether lanoline or glycerine is the best preservative are questions regarding
which diversity of opinion still exists. So far as the somewhat unsatisfactory
data at hand enable one to form an opinion, lanolinated lymph will keep better
than glycerinated lymph, but probably much depends upon the lymph used and
the conditions of manufacture, while when different lymphs come to be tested the
effect of the varying skill of vaccinators must not be left out of account.

Both glycerinated and lanclinated lymph will, however, keep sufficiently long
in any season of the year to admit of distribution in any province from a central
depit situated in the province. In more than one of the provincial reports there
are complaints regarding the quality of the lymph-supply. This should not be.
The encouragement of vaccination creates an obligation to provide vaccine,
the use of which not only affords protection against small-pox, but is free from
danger and inconvenience. )
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145. The total number of operations recorded in DBengal was 2,652,526,
against 2,346,311 inthe previous year, and 2,252,521 In
1893-1900. Primary cases numbered 2,520,778 and
re-vaccinations 133,048, the corresponding figures in the previous year being
2,227,042 and 118,569.

Beogal.

It is satisfactory to note that while a larger number of operations were per-
formed, the standard of success rose from 97'8 to 980 per cent. in primary
work, and from 59°2 to 67°07 per cent. in re-vaccinations.

Striking increases occurred in some districts, notably in Mymensingh which
shows a rise of 45,215 cases; in two other districts the work increased by over
40,000 operations each. Four districts only show a fall, Dacca being the chiel of
these, where the decline was by 11,034 cases; this is however due to a sub-divi-
sion of the district having been transferred to Faridpur.

It is computed that 32°06 per cent. of the infants available were protected in
the province as a whole, while in the towns more than double, or 50 per cent,
were successfully vaccinated, compared with 6o per cent. during the previous
year. |he ratio returned for towns is, however, in the present condition of regis-
tration, considered to be of doubtiul value.

The results to the credit of the department during the year 1go1.02 are
satisfactory, especially as the superior staff, owing to other demands, was unable
to extend the requisite amount of supervision to the work of vaccinators, who
being mainly recruited from an ignorant class exercise but little influence with the

people.

The system under which licensed vaccinators do much of the work in
Bengal has, it is said, rendered the department unpopular, while it is difficult for
the vaccinators to recover their fees. The working of the department is, how-
ever, being examined, and the question whether it would not be well to replace
the existing licensed vaccinators by a paid agency is engaging special attention.
The introduction of well considered measures of reform will no doubt effect
improvement in the work done, and the opening of a training school for vacei-
naters at Cuttack, which has already passed out some trained vaccinators,
will help to provide efficient men,

Small-pox prevailed in epidemic form during 1go1, the ratio of deaths
having been 50 per mille of population against 29 per mille in 19oo. To this
cause is in some measure due the increased amount of work recorded during the
year under report.

The following table shows the results obtained with (1) human lymph and
calf lympk, (2) free from admixture and (3) mixed with lancline :—

Frimany Vacoimanoy, Heryecrvarion,
Mo, of caice, l"“'\fl;r'!tl:f Ha, ol cancs I'm:!nu“
| BucCEid, LTS L
|
Armtoalm o | 001,50 g&16 63,803 6383
Calf lymph without admixture | 32388 9856 35134 7574
Lanatine lymph... i o i 244244 oli'a] o1 | 5470

These results are an improvement on those recorded in the preceding year.
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performed by the special staff during the year, against 1,549,233 in 1goo-o1, and
1,511,436 in 18g9g-1900. Including 4oo operations at dispensaries against 176
last year, thetotal for the province was 1,580,195. Of this number, 1,490,006
were primary cases and 89,199 re-vaccinations, the ratios of success being g6'02
and 81°55, respectively, as compared with 95'2 and 825 in the preceding year.
It is satisfactory to note that both the quantity and quality of the work shows an
improvement. The hill districts are specially well vaccinated, the people being
anxious to be vaccinated and re-vaccinated three or four times.

The number of succe:sful primary vaccinations in municipalities fell from
113,275 in 1goo-01 to 110,455 in 1gol-o02, the decline being attributed toa
smaller number of births during the latter year. Of 88,366 children under one
year computed to be available in the towns, 85,640 were successfully vaccinated.

Bovine lymph depdts were, as usual, maintained at Lucknow, Bahraich
and Allahabad. The outturn of work has not been stated, but the quality of the
lymph was apparently good. Pure cali lymph and lanolinated calf lymph were
both used, but not to any large extent.

Orders have been issued for the construction of the new bovine lymph
Depot at Patwa Dangar (six miles from Naini Tal), which when in working
order may be expected to provide a good lymph sapply for the entire province.

148. Excepting the year 1893-1900, the decline in the number of operations

Punjab, in the Punjab has continued year by year, since
18g6-g7. During 1901-02, the primary operations
numbered 511,121 asd re-vaccinations 157,023. These figures exclude those
relating to the districts transferred to the North-West Frontier Provinee since
November 1901, and are thesefore not comparable with the figures relating to the
Punjab published in previous reports.

The percentages of success were g3'92 in primary vaecinations, and 5347 in
re-vaccinations, both lower rates than were recorded in the previous year.
~ The causes of the continued decrease in the amount of work done were
practically the same as in the year 1930-01,—a low birth-rate and sickness
consequent on scarcity, which also affected the supply of buffalo-calves; the con-
tinuance and spread of plague in the province necessitated the total suspension
of vaccination in certain badly affected tracts, while the employment of the
Deputy Sanitary Commissioner and vaccinators on plague duty interfered with
the conduct of vaccination work,

The local Government has decided that the existence of plague ought
not to lead to the infected areas being left unprotecied against small-pox and
efforts are to be made to carry on vaccination in those areas irrespective of the
presence of plague.

" The improvement of the prospects of the subordinate staff of the depart-
ment by the introduction of a reorganization scheme which took effect from the ist
September 1901, should result in better work and the recruitment of a better
class of men in future.

No addition was made to the list of towns in which the Compulsory
Vaccination Act is in force, and the administration of the law in many of
them leaves room for criticism., DBut the improvement of vaccination in towns
is engaging attention, and efforts are being made te persuade municipal
committees to introduce the Act, and also to encourage the vaccination of child-

ren where the Act is not applied.
B
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No details of work in the Native States of the province have been furnished,
but it is stated that in Patiala and Kapurthala a decrease has occurred in con-
sequence of the prevalence of plague.

Particulars are waming with respect to the work of the provincial lymph
depot. Vaceination with vaseline lymph proved less successful than with fresh
animal lymph, but this is attributed to the fact that the former was used in the
warmer menths when results are always poorer.

Circumstances compelled the postponement of trials with glycerine lymph,
and also the conduct of experiments as to the protective power of vaseline
vaccine paste. The reappointment of a whole-time Deputy Sanitary Commis=
sioner, and the provision of the necessary apparatus, will now admit of definite
action being taken to carry out experiments.

149. This province appears in this report for the first time, the figures for
the districts which constitute it having hitherto been
included in the returns for the Punjab. As in
the Punjab, there has been a decline in the work of the Vaccination Department,
the total operations being 70,003 as compared with 78,479 in 1goc-or and
81,583 in 1899-1g0o, The decline has occurred in the primary work only,
re-vaccinations having increased during 1go1-oz to nearly double the number
performed in either of the two previous years. The details of the work
done during i1got-02 shew 63,321 primary cases and 7,672 re-vaccinations,
against 73,614 and 4,865, respectively, in 19oc-01: the percentages of sue-
cess bLeing gio3 and 75'18 in 1go1-02, and 92'75 and 6687 in 1goo-o1,

It is stated that 2,174 vaccinations were performed in the Sherrani country,
but whether these are excluded from the total returned for the province is not
apparent.

It is of interest to note that the practice of vaccination is beginning to be
appreciated by the tribesmen across the border, and the Bonerwals bring
their children into British territory to be vaccinated.

150. The total numberof operations performed by all agencies during the year

e e e 1901-02 amounted to 425,392, a decrease c:[ 30,005

on the total recorded during the preceding year.

Of the total, 350,484 were primary cases and 74,908 re-vaccinations, while in the
year 1goo-o1 the corresponding figures were 385,493 and 69,904, respectively.

The foregoing figures include the work of the Feudatory State Vaccination
Establishment and all the dispensary operations in the province. Excluding the
latter, there were 260,270 primary operations in British districts, and 68,738 in the
Feudatory States during 1go1-02, the corresponding figures for 1goo-01 having
been 303,550 and 67,004, respectively, The percentage of success declined,
in British districts from 97°13 to g6:87, and in the States from 9623 to g5'93.

The re-vaccination work, however, exhibited an improvement, the number
of cases in British territery rising from 52,054 to 53,409, but the percentage of
success declined slightly from 84794 to 83'56. In the States re-vaccinations

increased from 14,979 to 18,818, and the ratic of success frem 8402 to 8634
per cent.

Maorth-West Frontler Province.

The cause of the decrease in primary work in the British districts is attribut-
ed to a low birth-rate, the poor health of the people and the closure of famine
camps. In the States the increased outturn of work was due to the extension of
vaccination to certain villages of the Patna State, where it had never before been
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attempted, and also to the prevalence of small-pox in parts of the Kalahandi
State,

In dispensaries in British territory the number of primary vaccinations fell
from 12,085 to 10,665 and re-vaccinations from 2,479 to 2,332. The percentage
of success in the former, however, rose in the year under report from g92°34
to g4'62, and in the latter from 6031 to 74'29. The causes of the reduced
outturn of work are the same as noted above for the province. Owing to the
absence of returns of dispensary vaceination from no less than seven Fendatory

States' institutions no valid comparison of the work of the year 1go1-02 with that
of 1g00-01 is possible.

The Vaccination Act continued in force in 35 out of a .total 45 municipa-
lities, and in those 73'40 per cent. of the available children under one year of age
were successfully vaccinated. The ratios vary considerably in the several towns,

Asin 1goc-o1 nearly two-thirds of the operations were performed with
animal lymph and the percentage of success, g5'63, was identical with that
returned the previous year. With glycerinated lymph the steady improvement
noted last year was maintained, the percentage of success being go'g6 against
8697 in 1g9oo-o1; while with lanolinated lymph the percentage of success
declined from 99751 to 83'81. The ratios of success obtained by the use of
human (arm-to-arm) lymph were practically the same in both years, 0511 and
©94'66, in 1goo-01 and 1901-03, respectively.

151. Some of the ground lost cwing to famine conditions during 1goo-01 was
e regained during the year 1go1-oa. when a total of
120,418 operations were performed, or an increase
of 12,6530 over the total of the preceding year. There was improvement in
both primary vaccination and re-vaccination, the rumbers having risen from
24,707 and 33,081 in 1goo-o1, to 82,295 and 38,122, respectively, in 1901-02.
The percentage of success in primary operations was ¢6°6, which is the same
as the ratio returned last year, and in re-vaccinations 18°3, against 209,

In the province g2'8 per cent. of the available infants were vaceinated ;
and in ten municipal towns 4,620 out of 4,922 infants were successfully operat-
ed upon.

Lanolinated lymph, manufactured at Amraoti, was used exclusively, and, while
quite as efficacious as the pure calf lymph used in the previous year, was
more economical.

152. The total number of operations performed in the Presidency during
1go1-o2 inclusive of that at dispensaries, was 1,325,106
against 1,257,583 dunng 1goo-o1; the department
thus maintaining the increase recorded last year. There was an increase in both
primary operations and re-vaccinations, due partly to the extension of vaccination
in Local Fund areas, and partly to the recovery from the falling-off brought about
by the plague scare,

Madras.

Still, in nine districts there was a decrease, in explanation of which incom-
pleteness of staff is urged as the main reason, while insufficiency or inertness of
lymph is also advanced in some cases. The remedy for the former lies with
local boards, while as to the latter the establishment of the new vaccine depot
which is being buiit, ought to remove all cause of complaint.
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The ratio of success in the total work is practically identical with that
of the previous year, vrs., 89'4 and 6g'o per cent. during 1go1-02, and 8g'2 and
697 during 1900-01 in primary vaccination and re-vaccination, respectively,

Notwithstanding the comparatively satisfactory state of affairs which
these figures exhibit, it has been shown that the increased work of recent years
has not kept pace with the growth in the population, particularly in respect of
the infant population. In municipalities an average of 66 per cent. of the avail-
able children were afforded protection, although in 47 towns, against 42 last year,
the ratio was 75 per cent. But the number of children said to be available in
towns is believed to be much fewer than was actually the case, and the effort
made to secure better registration and more work on the part of vaccinators will,
it is to be hoped, tend to improvement.

155. Notwithstanding the prevalence of small-pox in 1go1-02, the number of
operations declined from 12,049 in 1900-01, to 9,772,
of which 8,416 were primary cases. The cause of the
decrease has not been stated. In the dispensaries, 320 persons were vaccinated
against G669 in 1500-01,

The percentages of success altained in 1900-01, 93'2 and %4'7 in primary
operations and re-vaccinations, respectively, were practically maintained in
1501-02, when the percentages were 93'5 and 74°2.

The vaccination of children above six months of age is compulsory in five
municipal areas in Coorg, and from the results returned it is considered that the
provisions of the law were adequately enforced.

154. The total number of operations in the Presidency was 521, 706 and the
decrease as compared with the returns of the preceding
yearamounted to 139,333 cases.  The decline occurred
in both primary operations and re-vaccinations, and is stated to be mainly due to
a low birth rate consequent on the incidence of both famine and plague. The
quality of the work done however shows an improvement as the percentage of
success in primary cases was 91°g aganst §o'8 in 1goo-o1, and in re-vaccinations
59'g against 56'9. The percentage of cases in which the results were unknown
fell to 6-71 per cent. compared with 812 per cent. in the previous year.

Coorg.

Bombay.

The work in Native States fell off considerably, from 133,720 primary cases
in 1goo-01 to 54,356 in 1gco-0i, and from g,756 re-vaccinations to 8,404. The
success in the former was g3’z per cent, as compared with g3°6 in 1goo-01,
but in re-vaccinations it was slightly less—69°5 against 70-0.

That more work was done in the dispensaries in 19o1-02 than in the pre-
ceding year was chiefly due to an increase at Bushire,

The quality of the lymph supply is reported to have been good, buman and
bovine lymph were both used. The ratios of success attending the use of
former ranged in the several registration districts from 9337 to 86'8 per cent,
With the latter the ratios ranged from 89'8 to 70'88 per cent.

Glycerinated lymph was used in the Presidency circle only, with a success of
23°4 per cent., and lancline paste in the Southern Registration districts only, the
rate of success being 7o°4 per cent,

155. The number of operations performed in the province was 360,224
which represents a decrease of 55,687 cases as come
pared with the preceding year. Of this total, 333,657
were primary cases and 26,567 re-vaccinations, as compared with 392,305 and
27,606, respectively, during 1goo-o1, '

Burma.
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The percentage of successful primary operations was very slightly lower, viz.,
go°1 against g1°2 in 1900-01, but the success in re-vaccination was greater, 51°0
as compared with 49'9. No reasons for the reduced outturn of work have
been advanced, but it may be gathered that more effective supervision of the
operators and closer examination of the returns have prevented falsification of
the latter which even now the local Government declares to be unworthy of trust.

Inoculation is said to be freely carried on throughout the province, but the
best way to induce the Burman to accept vaccination is to make it effective,
The unfortunate occurrence of a conviction by a Township Officer of an inocu-
lator being thrown out on appeal to the Chief Court has had an undeniably ham-
pering effect on the department. The average small-pox mortality in Burma
during the quinguennial period ending 1900 was 7°74 per 1,000 of the population,
as against 4'02 in the quinquennium ending with 1895, so that the need of foster-
ing the work of vaccination is abundantly evident.

There were 20,347 children available for vaccination in towns ; of these 17,757
were successfully vaccinated—probably a marked improvement on the real results
of the previous year. :

Calf lymph is used generally throughout Burma ; resort being made to arm-
tosarm vaccination when the supply of animal vaccine fails. Of the three lymph
depéts, that at Taunggyi was closed in June 1951 owing to a failure in the
supply of calves, and the establishment transferred to Rangoon. In Rangoon,
also, the supply ol calves failed owing to the prevalence of cattle disease and a
new depdt was cpened at Meiktila in February 1goz. Work, is being carried on
there in a hired house, but the construction of a suitable building will soon be
begun.

Eesides the locally made vaccine, supplies of vaccine were obtained from
Bangalore which generally proved more active than that manufactured locally.

156. There has been little improvement in this small British tract in Rajputana

in the vaccination work recorded during 1901-02 as

i b compared with the year 1goo-o1, when there was a

great falling away from the results of the previovs year. The number of opera.

tions performed during the year under report was 10,841, of which 10,831 were

primary opcrations, and only 10 re-vaccinations, the corresponding figures during
the preceding year being 10,660 and 21, respectively,

The success in primary operations was the same in both years, vis., 99'2 per
cent. ; in re-vaccinations it rose from 61°g to Bo'o per cent.

157. The usuval statistics relating to the vaccination operations conducted

among European and Native Lroops will be found in

Vaccinaticn among troops, : - . :
o 9 Statement 1Il in the Appendices to this section.
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SECTION VIIi.
SANITARY WORKS.

158. Excluding Calcutta, there were 155 municipalities in Bengal, an in-
crease of two, namely Budge Budge and Panihati,
as compared with the preceding year.

The total income of the municipalities during the financial year ending on
the 31st March 1go1, including an opening balance of Rs. 6,01,431, was
Rs. 49.77.650, or Rs. 2,03,061 more than in the previous year, the increase
being due to larger receipts from loans, grants from provincial and local funds
and contributions from private individuals.

The total municipal expenditure on sanitary purposes was 4448 per cent.
of the income, or Rs. 22,03,678, including Rs. 2,435,993 on water-supply, Rs.
2,01,557 on drainage and Rs. 11,62,800 on conservancy ; the expenditure under
the last two headings showing increases, as compared with the previous year, of
sums of Rs. 70,265 and Rs. 82,024, respectively. On original sanitary works, as
opposed to maintenance, the total sum spent was Rs. 4,20,588, only 13 munici-
palities devoting over 10 per cent. of their incomes to this purpose, while a
large number spent less than 1 per cent.

Among the more important works completed or in progress were the
following.

The Manicktolla municipality caused pipes to be laid from the Calcutta
main at Sealdah along the Beliaghatta road for the extension of the filtered
water-supply. The Krishnagar Municipality caused the silted up Anjona
channel to be re-excavated and bridged, at a cost of Rs. 14,810, to secure the
efficient drainage of the town. At Darjeeling the fencing in of the water-supply
catchment area at Senchal was completed. The Patna Municipality carried out
the scheme for flushing drains in the Pirbahar Mohulla at a cost of Rs. 42,000,
At Gaya a tramway line for the removal of filth was construct=d and maintained
by the municipality at a cost of Rs. 12,570.

In rural areas the total cost of sanitary works completed or in progress was
Rs. 6,05,104, against Rs. 4,06,037 in the preceding year.

Only one meeting of the Sanitary Board was held during the year, but the
usual consultative work was carried on by the circu-
lation of files among the members.

The principal subject of discussion at the meeting was the septic tank
system of sewage disposal and its adoption by municipalities. From the report
it would appear that action is being deferred pending the receipt of information
regarding the fate of pathogenic germs in their passage through the septic tank.

The following are among the more important estimates prepared and con-
sidered by the Board :—

1. A detailed plan and estimate for an additional filter-bed for the
Burdwan water-works.

2. A combined scheme for water-supply to all the riparian municipalities
on both banks of the River Hooghly contemplating a daily delivery
of eight gallons of filtered water a head for a-population of 283,000,
at a capital cost of forty lakhs of rupees, and an annual cost of
Rs. 6o,000 was prepared. This being considered too expensive,

Bengal.

Eanitary Board.
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another scheme was drawn up under the orders of Government for
the supply of unfiltered water to 17 of the towns at a cost of thirty-
two and a half lakhs of rupees. Both schemes are now belore
Government.

5. A scheme for the supply of unfiltered water to wards | and i1 of the
Narayangunge Municipality at a cost of Rs. 1,79,000.

The opinion of the Board was requested on schemes for the drainage of
Titaghar, English Bazar, Dinajpur, Monghyr, Baranagore and Manicktolla.

The Manicktolla drainage project includes the complete surface drainage of
the town at a cost of Rs. 4,77,000, and presents considerable difficulties as the
main outfalls discharge into tidal water.

The Board also advised regarding schemes for the supply of filtered water
to the Garden Reach Municipality ; for the extension of the Howrah waters
supply ; and for remodelling the Darjeeling water-supply, and dealt with a large
number of miscellaneous references.

159. The total income of the municipalities, tow:s, stations and unions in

Assam, excluding four small towns in the Surma

e, Valley which have no separate income, was Rs,

2,24,132. The aggregate of the sums devoted to saritation was Rs. 1,253,029,

ot 55'20 per cent. of the total income, as compared with 4469 per cent. in the
preceding year.

On conservancy Rs. 72,051 was spent, or considerably more than haif the
total ; on water-supplies Rs. 22,198 ; on drainage Rs. 10,955, while the bualance
was spent on vaccination (Rs. 1,248), markets and slaughter-houses (Rs. &619)
and Rs. 7,036 on various sanitary improvements.

The largest share of municipal income devoted to sanitation was 8977 per
cent. at Dhubri. The municipalities of Gauhati and Tezpur and the Habiganj
union spent upwards of 65 per cent. of their incomes, while all the other bodies
spent upwards of one-third, except municipality of Goalpara and the Golaghat
union, which is at the bottom of the list with 24 58 per cent,

No work of capital importance was undertaken during the vear, and most of
the expenditure on new work was in connection with improvements to the water-
supplies.

Although papers were circulated to the members whenever this was thought
recessary, the Board held only one formal meeting
during the year.

160. No details regarding municipal or district board income, or of the
expenditure on sanitation, are furnished in the
provincial report.

It does not appear that any new project of importance was undertaken
during the year, although something was done towards the improvement of
existing works and schemes.

At Agra it was found that there was danger of pollution of the water-supply
by a willage sitvated about a mile above the intake, and enquiries were in pro-
gress to ascertain if it was possible by the construction of a spur running into
the bed of the river to effect a slight deviation of the current so as to avoid the
village. Owing to the increase in the demand for water, an extra settling tank
was constructed. At Cawnpore the drainage and sewerage scheme is still under
contemplation ; but the construetion of main and low-level intercepting sewers
has been commenced. A city improvement scheme providing for widening the
worst streets, improving theorouglfares and constructing new streets is under

Spnitary Board.

United Provinces of Agra and Oudh,
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consideration. At Lucknow it is hoped that the new sewerage and drainage
scheme, which is under consideration, will soon be begun. At Farrukhabad a
drainage scheme to cost Rs, 75000 was being carried out. At Aligarh the
construction of outfall drains for sullage was in progress. For Dehra Dun a
detailed scheme for the improvement of surface drainage was prepared.

The great water-supply works continue to work well. The estimated con-
sumption during the year in the different towns in gallons per head was as fol-
fows:—Benare s 12°21 ; Lucknow 4'5; Cawnpore 10'9; Agra 83; Allahabad
9'6 ; Meerut 4 ; Dehra 7°5; Mussoorie 6'39 and Naini Tal 11'87. As com-
pared with 1900, all show an increase except Benares and Meerut. In Benares
the decrease is small; but in Meerut the consumption of water has fallen from 8
" to 4 gallons a head. The reason for this is not clear, but the falling off is in the
consumption outside the cantonment, within which the increase was nearly 34
‘per cent.

The Sanitary Board held five meetings during the year. They considered
projects and estimates amounting to Rs. 7,24,630,
of which the more important were the following.

An estimate amounting to Rs. 34,655 for the purchase and erection of four new
boilers and altering the boiler-house at the Agra water-works was recommended
for sanction. An estimate (Rs. 2,405) for extending the Mussoorie water-supply
was approved. Plans and estimates (Rs. 75,000) for improving the drainage of
Farrukhabad, plans and estimates (Rs. 25,111) for improving the Ganda Nala,
Cawnpore, and plans and estimates (Rs. 34,342) for the drainage of Muzaffar-
nagar were approved.

The Cawnpore drainage and sewerage scheme was discussed, and the esti-
mates for the main and low-level sewers, amounting to Rs. 4,88,107, were recom-
‘mended for sanction.

The reports of the working of the village Sanitation Act during the year were
considered, and the Board noted with satisfaction that the attention paid to im-
proving the sources of water-supply and to general sanitation in the villages to
which the Act has been applied was well sustained.

161. The aggregate income of the municipal towns in the Punjab in 1901, in-
cluding an opening balance of Rs. 10,956,030, was Rs.
58,090,640, and of this sum rather more than 20 per
cent. was spent on sanitation ; on water-supplies Rs. 2,12,335; on drainage and
sewerage Rs. 73,757; on conservancy Rs. 6,67,426; on the construction of
latrines Rs. 12,006 and on paving and widening streets Rs. 42,204.

The amount derived from the sale of manure in the municipal towns which
had bﬂe;‘i declining in previous years, rose from Rs. 1,42f0g9in 1899 to Es.
1,62,173 in 1goo, but owing to the transfer of certain towns to the North-West
Frontier Province there is an apparent decline in 1901 to Rs. 1,350,471, including
Rs. 40,036 obtained in Amritsar, Rs. 14,139 in Delhi, and Rs, 11,327 in Lahore.

The more important works completed were the following.

The extension of the Delhi water-works, comprising an inlet well and pumping
station on the bank of the Jumna, with two settling tanks and six filter-beds.

The Abbottabad drainage scheine was finished in June, and has worked satis-
factorily.

The Fazilka drainage scheme, although completed, was not taken over by
the Municipal Committee, because the working was no satisfactory. Proposals
for the alteration of the drain at a cost of Rs. 4,000 were submitted to Governs
ment.

Sanitary Beard.

Funjab,

DD
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At Simla, the Saog reservoir and the lower gravitation line were finished, and
the extension of the old gravitation line was completed. The sewerage system
was extended and an installation for the experimental treatment of sewage was
set up.

The following schemes were under consideration or were sanctioned.

The estimate for the Amritsar water-supply scheme was sanctioned by the
Government of India, and work, it was hoped, would be begun when a more suit-
able site for the supply wells had been approved.

The water-supply scheme for Lyallpur town and civil station and the drainage
scheme for the town were sanctioned by the Local Government.

A project for the better drainage of the Simla bazar was prepared.

The extension of the Kalka water-supply and drainage scheme for Rawalk
pindi, Multan and Ferozepur were considered. '

The Sanitary Board met five times during the year, and the following were

¢ the principal subjects considered by them.
Sanitary Board,
{1) Rules for the guidance of the Board, of the Sanitary Engineer, and of
local bodies were drafted, and submitted to Government for

approval.
{2) A drainage scheme for the town of Chunian was approved, and sent

to the Commissioner of Lahore for actiom

(3) The Umballa extramural drainage project was approved, and sent te
the Commissioner of Delhi for action,

(4) A drainage scheme for Chiniot Road town was approved,

{3) & (6) The Lyallpur water-supply and drainage schemes were modi-
fied and approved.

(7) The Gujarat extramural drainage scheme, prepared by the Sanitary
Engineer, was approved, and referred to the local anthorities, in
order to ascertain if they were prepared to meet the cost.

162. The income of the municipal towns amounted to Rs. 648,513, including

o e e S S DT T balance of Rs. 1,064,353, and Rs. 17214

derived from the sale of manure and street sweepings.

The following sums, aggregating Rs. 1,009,194, were spent on sanitation; o

conservancy Rs. 61,106 ; on drainage and sewerage Rs. 15,022; on water-supply
Rs. 28,980 ; and on the construction and repair of latrines Rs. 3,177.

No new work of capital importance was undertaken, although improvements
in the drainage of Abbottabad and Peshawar were carried out. At Ablottabad
arrangements are being made to obtain a supply of water from the Kakul wells as.
the existing supply is insufficient. The extension of the water-supply of Kohat
and a scheme for the drainage of Dera Ismail Khan were under consideration.

163. The total income of the district head-quarters’ municipalities for the year

Caamal Bria e Igﬂﬂl-m. l:xcludltlg_{ opening balances and certain

receipts under special grants, ete., was Rs, 10,50,928

aor Rs. 19,308 less than in the preceding year. Of the total income 33'29 per

cent. was spent on original and recurring sanitary works, against 2818 per cent.
of the income in 189g-1500.

The expenditure on new works was very small, both in the towns and in the
districts, on account of the heavy expenses that had to be incurred on account of
the famine. Considerable improvements were, however, effected in the drainage
of some of the larger towns; the storage capacity of the Ambajheri reservoir at

I S
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Nagpur was increased, and a new filter-bed was constructed near the river
pumping-station of the Fraser water-works at Wardha.

The Sanitary Board met four times during the year in the districts of
Jubbulpore, Narsinghpur, Hoshangabad and Nimar,
and a good deal of work was carried out under their
direction, chiefly the construction and repaic of wells and the clearing of village
sites.

164. The estimated income of the twelve municipal towns in Berar in 1901
was Rs. 2,63,733, or Rs, 21,542 less than in 1900
Of the total, 36 per cent., or Rs. 96,581 were spent
on sanitation, as compared with Rs. 1,27,244 in the preceding year.

The sums spent on sanitary works by district boards amounted to Rs, 77133
or Rs. 30,768 less than in 1goo, the decrease being mainly under the heading
water-supply in the districts of Amraoti and Akola.

The Sanitary Board met once at each district head-quarters, the matter
under consideration being the amount of practical
effect given by local bodies to the suggestions of the
Sanitary Commissioner recorded in previous years in his survey notes on towns
and villages.

165. Mo details regarding income or expenditure are furnished in the pro-
vincial report, The construction of the waterworks’
extension and protective works at Trichinopoly, which
were commenced in 1900, were still in progress during 1go1, the extension to
Worriur, one of the suburbs, being the only work of capital importance com-
pleted in the Presidency during the year. The Vizagapatam and Coconada
water-works, begun in 1900, were also in course of construction; and a
scheme for the water-supply of Ootacamund from the Tiger Hill reservoir was
being carried out.

District redical and sanitary officers inspected 424 towns and villages, and
forwarded copies of their reports to the Sanitary Commissioner and to the local
bodies concerned. When the expenditure required on the alterations advised
is trivial, it appears that action is generally taken, and in this way valuable
improvements in respect of village water-supplies, conservancy and the sanitation
of schools have been effected ; but the Sanitary Commissioner recocmmends that
a definite percentage of the available funds should be set aside for expenditure
on sanitation.

Progress in sewage farming, sewage filtration and the employment of town
sweepings and night-soil for agricultural purposes continues to be made; and
Government sanctioned a series of experiments on the use of sewage filtrates as
fertilisers.

During the year the Board secrutinized the plans and estimates of 83
sanitary works, of which 38 were for municipalities,
43 for local fund boards, three for the Collector of
Madura and one for the Collector of Salem, the aggregate estimated cost of the
projects being Rs. 14,409,745,

The following were among the projects sanctioned by Government on the
recommendation of the Board :—

(1) The construction of the Tiger Hill reserveir in connection with the
Ooctacamund water-supply.
(2) Improvements in the Ootacamund market (Rs. 20,050).

Eanitary Board.

Berar.

Sanitary Board.

Madrag.

Sanilary Doard.
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(3) Closing the wells at Calicut within fifty yards of the Kannanparamba
burial ground.
The following are among the schemes examined and laid before Govern-
ment :—
(1) The Erode water-supply, Cauvery scheme, (Rs. 1,03,000).
{2) Amended water-supply scheme for Kumbakonam (Rs. 4,03,120).
(3) The Ongole water-supply (Rs. 1,20,000).

(4) Sinking artesian wells at Ellore (Rs. 21,900).
(5) Augmenting the water-supply of Adoni (Rs. 16,100),

Proposals for many more schemes were received and considered by the Board,
but few of them were in a sufficiently advanced state to admit of estimates being
prepared.

166. Particulars regarding the revenue and expenditure on sanitation in the
towns and districts of Coorg are not furnished in the
report ; but beyond the construction of a low-level
cistern in connection with the water-works at Mercara and improvement to the
surface drainage of the town, no expenditure on sanitation calling for special
remark was incurred.

The Sanitary Board met twice during the year, but no business of import-

Sanitary Board. ance was transacted by them.

Coorg.

167, Excluding the Presidency town, there were 165 municipalities in Bom-
bay ; and their aggregate income in 1900-01, includ-
ing opening balances, was Rs. 71,08,403. The amount
spent onh conservancy, drainage and water-supply was Rs. 14,27,509, or about 19'83
per cent. of the income. The total income of the 23 district and 207 taluka
local boards was Rs. 40,84 873, and the expenditure on water supply and drainage
was Rs. 1,747,488, or about 4'24 per cent. of the income.

It is explained that the presence of plague and famine deterred local bodies
from initiating any sanitary scheme of importance.

The number of meetings of the Board is not reported, but the following are
the principal matters which occupied their attention
during the year.

Kaira—A project was prepared by the Sanitary Engineer for the supply of
water from a well situati-d about a mile from the town. The estimated cost is
Rs. 98,401 for the supply and distribution of 100,000 gallons a day.

Mehmedsbad.~A somewhat similar water-supply project to cost Rs. 85,066
was prepared by the Sanitary Engineer.

Poona.—The drainage and water-supply scheme which was estimated to
cost 44 lakhs of rupees was rejected on account of the excessive cost, and a
medified partial scheme for drainage to cost Rs. 10,757,100 was prepared, and was
being considered by the municipality.

Plans and estimates amounting to Rs. 45,267 for an experimental sewage
farm at Manjri were prepared. Filteen acres of land were acquired and fenced in,
and a septic tank and bacteria beds were constructed.

Ahmednagar—The Sanitary Engineer checked the plans and estimates
amounting to Rs. 2,290,654 for the Nagabhai and Kapurwadi water- supply scheme
for the city, and they were sanctioned by Government.

168. The addition in 1go1 of Allanmyo to the municipal towns of Burma
raised their number to 42.  The aggregate income of
the year, including opening balances amounting to

Bombay.

Saaitary Board,

Harma.
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SECTION 1X.
GENERAL REMARKS.

170. In view of the stringent measures of quarantine imposed by the Turkish
Government, and the inconvenience likely to be
experienced by Indian pilgrims in Arabia, the Gov-
ernment of India warned intending pilgrims that they would be well advised to
defer their visit to the Hejaz. Arrangements were, however, made at Karachi
and Chittagong for the embarkation of pilgrims from areas uninfected by plague ;
but persons permanently or temporarily resident in any of the infected places
were forbidden to embark. At Karachi and Chittagong, observation camps
were established where the pilgrims were detained and their clothing and other
effects thoroughly disinfected before embarkation. At these observation camps
alone could tickets for the voyage be purchased.

Four vessels left Chittagong carrying 2,210 pilgrims. Among them some
cases of small-pox were detected at Aden, where they were landed and isolated ;
and the vessels, after disinfection, were allowed to go on to Cameran. At Cameran
itself five cases of small-pox developed, but the precautions which were taken
prevented the spread of the disease. Still, in one of the ships from India
several cases of small-pox were found on arrival at Jeddah, but the disease soon
disappeared.

At Karachi plague re-appeared early in 1go1, so that only two vessels
carrying 669 pilgrims left that port during the season.

Indian pilgrims to the number of 568 arrived at Jeddah from Suakin, Suez,
Aden and other ports, and about 50 overland through Persia and Arabia.

Except for the occurrence of small-pox the health of the pilgrims from India
was good.

At Cameran 18,315 pilgrims of various nationalities underwent quarantine ;
ten days in the cases of pilgrims from India, the Persian Gulf and the Arabian
Coast, and five days in the cases of pilgrims from Java and the Straits Settlements.
The health of the pilgrims at Cameran is stated to have been excellent, and only
12 died, including five Bengalis, all of whom were old people. The scheme for
the reconstruction of the camps at Cameran dees not appear to have been
efficiently carried out, and it is stated that, although much money has been spent,
very little has been accomplished. The hospitals in the camps are reported to
be very imperfect.

The health of the pilgrims in the Hejaz was very good, and as neither
cholera nor plague was reported to be present, the quarantine restrictions imposed
upon pilgrims returning to Egypt were very slight.

During 1co1 the number of pilgrims who landed in Bombay was '1,290.
They were conveyed in many vessels, the largest numbers in one ship being 437 on
the S.5. Hosseinee and 297 on S.5. Assyria. On three of the vessels bringing
returning pilgrims to Bombay, single cases of small-pox occurred ; one case was
landed at Aden, another at Karachi and the third at Bombay. Disinfection
was carried out at both Aden and Karachi. The baggage of all the 1,290
pilgrims who landed at Bombay was thoroughly disinfected ; such pilgrims as were
returning upcountry were not allowed to enter the town, but were sent straight
from the disinfecting sheds to the railway station and thence by train, at Goy-
ernment expense, to their homes.

Red Sea Pilgrim tratfic.
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Two steamers, the Aébar and the Mahammadi, arrived at Diamond
Harbour onthe 7th and 1oth of May respectively. T‘he Akbar had on
board 434 pilgrims, but there had been sixteen deaths during the x'u_gage, and
three sick had to be admitted to hospital on arrival.  The Mahkammad: had on
hoard 4oz pilgrims, all of whom were in good he.allh._ but thm‘:s h‘.ad bi?en
twenty deaths on the voyage. The diseases from which the pilgrims died
en the ships were, for the most part, such as are incidental to old age and
poverty, and did not include any of the infectious diseases. =iy :

It appears that many Indian pilgrims proceed to the Hejaz insufficiently
provided with money, and when the time comes for their return to India they
have to dapend upon charity not only for their return passage but for money to
purchase food for them while they are waiting for a steamer. In this connection
the British Vice-Consul writes.

“The Indians are still und-c the impression that a sum of three hundred rupees be
quite sufficient to carry a pilgrim from India to the Hejaz and back, but they are guite
mistaken. The old times have changed when everything used to be cheap * *® #* &
and the journey costs now twice the money which used tobe sufficient formerly. According
to my estimate an Indian pilgrim ought to provide himself with Rs. Soo at least belore
leaving for the Hejaz.™

He also advises Indian pilgrims to deposit about Rs. 80 at the British Vice-
Consulate on their arrival at Jeddah to cover the cost of the return journey.

[ L] L] L L] L] L]

171. lmportant contributions to our knowledgze of malaria have resulted from
the labours of Drs. Stephens and Christophers,
missioners sent out by the Royal Society, and of
Captain S. P. James, . M. §, who was deputed by the Government of India
to assist them. After visiting various places in India the Commissioners select-
ed the cantonment of Mian Mir for a series of test experiments. These
experiments were begun by Drs. Stephens and Christophers, and on their depar-
ture from India were completed by Captain James.

A malarial survey of the cantonment of Mian Mir had been made in the
latter partof 1901, when it was found that the reputation of Mian Mir as one
of the most malarious cantonments in India was thoroughly well deserved. For
this reason, and because of the comparatively small rainfall during the rainy
season, Mian Mir was chosen for a series of experiments on a large scale regarding
the value of certain measures which may be taken against malaria.

Much has been written regarding the value of particular remedies, but it has
not been generally realis=d that there is probably no one infallible remedy,
that physical conditions must be taken into consideration, and that what may be
an effective remedy in one place may be nearly useless in another.

The principal object of the Royal Society's Commission was the problem
of mosquito destruction, and after carefully considering the conditions in Mian
Mir it was thought that this method of prophylaxis would offer the best chance of
success, At the same time it was decided not to neglect other measures, such
as the careful administration of quinine, or the remaval to a safe distance from
the barracks of any bazar proved to be a source of infection. .

The first matter to be considered was how the success of a remedy could be
estimated. The general opinion of the inhabitants was obviously too vague a
measure, while any estimation of the comparative abundance of adult anapieles

mosquitoes alone would be too largely dependent upon the skill of an individual
ohserver.

Malaria.
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It was decided that the degree of success attained could be best gauged by
taking several indications into consideration.

1. The apparent effect upon the number of larva.

2. The apparent effect upon the number of adult anopheles masquitoes.

3- The effect upon the amount of malarial disease as determined by () the
hospital admission-rate ; (§) the percentage of the men found infected ; and (¢)
the percentage of children under 10 years of age with malarial parasites in their
blood (endemic index). This last test, the endemic index, is certainly the one
on which the most reliance can be placed.

The cantonment of Mian Mir covers so great an area that it was prac-
tically impossible to carry out operations in every part of it at the same time,
and it was therefore resolved in the first instance to carry on experiments in
the lines of the Royal Field Artillery, situated in the most malarious part of the
cantonment,

The malanal survey of these lines had shown that there were four chief
sources of infection for mosquitoes ; namely, the syce lines of the 515t Field
Battery situated within filty yards of the barracks ; the syce lines of the s4th
Field Battery situated within a quarter of a mile of the barracks ; the hospital
followers' lines within one hundred yards of the barracks, and the Royal Artillery
bazar within a quarter of a mile. The endemic index of those places varied from
30 to Go per cent.

Six species of anopheles mosquitoes were found in the lines and bazar; two
of them, A, Rossis and A. Culicifacies, being exceedingly numerous,

It was found that the chief, if not the only, carzier of malarial infection
in Mian Mir is the A. Cuficifocies, the principal breeding places of which are
the irrigation watercourses which pass around and through the lines in all
directions. The water in these channels is sheltered and impeded in its
flow by grass and weeds growing at the edges, and it was fouad that if the
grass and weeds were removed, so that the water flowed along freely at the sides
as well as in the middle of the channel, the numbers of larvar were greatly re-
duced.® It was hoped, therefore, that constant cleaning of the channels for months
together would produce a lasting effect upon the number of anapleles mosquitoes,
and the principal operations were directed to this end. It was also proposed
to line one of the watercourses with bricks and plaster in order to ascertain the
effect of such a measure upon the numbers of larvae in that watercourse. The
puddles that would form during the rains were to be filled in. One or more of
the regimental bazars wasto be moved toa considerable distance from the
lines, and quinine was to be issued prophylactically te the troops.

Operations were begun at the end of March under the direction of
Captain James with the help of a hospital assistant. Twenty coolies under
a headman of the Canal Department were set to work to clear away the grass
and weeds from the irrigation channels, to fill up small bays and backwaters,
to deepen the channels in places and in every way to improve the flow of water.
By the end of April all the watercourses had been treated in this way, and the
men were [ree to recommence operations, going over every part more thoroughly
and carefully than before, and smoothing the sides of the channels by plastering
them with clay. Such operations were constantly repeated, two men being
eventually told off to each watercourse to keep it clear, not only of vegeta-
tion at the sides, but of foating leaves which afforded shelter to larve.

Hl o A Prelimi Feport of Uhm'l’-ll-l-ﬂ;ﬂ' the hablis of Apopheles by Lieat -
;;g;aﬁfrﬁffzf.ac;m'hﬁ.?:f:'nu- a. :;TIIEM f Hr.fr?.n:hui, o By fudian Hedical Gasrife, Janaacy, 1903,
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Great practical difficulties were encountered. Many of the watercourses end
in the pool of a Persian-wheel, so that, except for about three hours daily when.
the wheel is working, the water is stagnant. An attempt was made to deal with
such watercourses by thoroughly cleaning and drying them once in every ten
days ; but the great cost of doing this, and the fact that, in the hot weather,
anopheles mosquitoes develop from the egg to the adult in less than ten days,
render such a measure impracticable. Some of these watercourses were
treated with kerosine oil, and this was temporarily successful, but care is neces-
sary to prevent the oil being drawn up by the Persian-wheel and run on to the
fields.

One of the irrigation. watercourses about half a mile in length, running
through the middie of the lines in front of the barracks and hospital, which was
an exceedingly abundant source of anopleles mosquitoss, was lined with bricks.
plastered with cement. This work was begun in May and completed in July, and
has resulted in a great reduction in the numbers of larvee in the watercourse.

When the rains began the difficulty attending the experiments increased.
The sarface of the land on which Mian Mir is situated is flat, and though.
the soil is sandy, the subsoil is impervious. The rain which falls between May
and October is generally distributed in frequent showers. Every heavy shower
floods large patches of land and flls the numereus cuttings, which, having no.
fall can scarcely be called drains, the water dries under the hot sun that follows
the dispersal of the rain-clouds, but before the larger collections of water are.
dried another shower fills them anew, With the first rainfall in May additional
men were employed to drain away surface collections of water, and to fll up a
number of the deeper pools. About 250 pools of various sizes and two large
tanks were filled in. '

It had been found'in October; 1go1, that 6o per cent. of the children of the-
syces in the lines situated within ity yards of the barracks were infected with
malaria. On the 18th of July, 1902, these lines were removed, the syces and:
their families being accommodated in tents half a mile away from the barracks.
pending the building of new lines.

Inthe other syce lines and in the lines of the hospital followers the systema-
tic treatment of all children with quinine was carried out. It was found that after
the first few doses, most of the children took the quinine readily, and that even.
quite small children suifered’' no ill effect from a dose of ten grains given on.
several conseculive days. The natives themselves have appreciated the good:
results of this treatment as evidenced by the greatly improved health of their chil-
dren. Another prophylactic measure was the systematic administration of
quinine to the troops, which was effectively carded out by means of quinine.
parades twice a week on consecutive days from the 18th of April.

The operations directed to the destruction of larve certainly brought about a.
reduction in the numbers of adult anspheles mosquitoes, but in spite of the checks,
upon their breeding, adult 4. calierfacies and A. Reossit could be readily found in,
the houses from July to November. The numbers were, however, less in that part
of the cantonment in which the operations were carried out than elsewhere. But it
is evident that the problem of materially reducing the number of anapheles mos-.
quitoes in Mian Mir is a very difficult one, mainly because ihe majority of the
breeding places canmot be permanently done away with, and it seems to be doubtful

whether any operations short of this will produce a very marked reduction in the.
number of mosquitces,
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Remarks.

The removal of the syce lines from a site about 140 yards from an irrigation
watercourseto tents pitched three quarters of a mile away from the nearest
watercourse and Goo yards distant from the nearest pool produced very striking
results. No anopheles mosquitoes were to be found in the tents in September and
October. Otherwise, except that they were more exposed to the sunand rain and
vicissitudes of temperature, the general conditions of life of the syces and
their families were unchanged. The percentage of infected children was
reduced from 56'5 in October 1go1 to 4 in October 1goz; the number of
children with enlarged spleens was reduced from 75 per cent, in April 190z, to
6o per cent. in October 1go2; and not a single case of fever occurred among
the aduits throughout the season.

The treatment of the children in the other syce lines was attended with
favourable results so far as the children were concerned, and there was said to be
a remarkable reduction in the number of cases of malarial fever among their
fathers.

The effects on the troops are less easy to gauge. In the first place, the year
was an unusually healthy one ; in the second, the statistics were deranged by the-
arrival in the staticn of a second British infantry regiment in October, and the
departure in the end of the same month of both batteries of Royal Artillery to
Delhi, men attacked by malarial fever occurring on the line of march being sent
back to hospital in Mian Mir; and in the third place, there was much greater
care displayed by medical officers in the diagnosis of malarial fever, the tendency
being to return doubtful cases under some other heading, Taking all these
factors into. consideration the results seem to show that the operations were
successful in diminishing the incidence of malarial fever.®

With a view to instructing Assistant Surgeons and others who might not
have convenient access.to larger works, a brief statement of the results of recent
researches into the causation and prevention of malarial fevers was drawn up by
Captain James. Nearly five thousand copies were circulated, and after the.
edition was exhausted there remained a demand for more copies. To meet this,
a new edition has be=n prepared and is in the press. The text has been revised,
illustrations have been added and the scope of the work has been enlarged so

as to make it a convenient introduction to the study of malaria.
L L3 L3 L] a ® L ]

172. Increasing attention has in recent years been devoted to the occurrence.
in India of tubercular diseases, with a result, not
unknown in similar cases, that what was generally-
thought to be rare has been found to be common ; and the remark is frequently
seen, *the more tubercle is looked for, the more often it is found.” The conse-
quence of this is that the belief is becoming prevalent that tubercular diseases.
are not only of frequent occurrence in India, but that they are rapidly increasing
in frequency.

How far this.is true, it is not possible to say, but granted the greater atten-
tion given to the subject and the possibility that implicit reliance ought not to.
be placed upon the positive result of the microscopical examination of the
sputum, it does not appear that the figures obtained from army hospitals and
from prisons furnish evidence of any considerable increase of tubercular diseases.
in the country generally.

* Full particalars will bo foand in n forthcoming number of the Seirndife Memoirs, a Rogort of the Antis.
Malarial Opesstions a3 Mian Mir (1g01—1503) by Captain 5, P James, L.M.5,

Tuberculosis in India,
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In the following statement the admission and death-rates per 1,000 of
strength among European anc native troops and among convicts in Indian
prisons are given.

The figures for the years 1891 to 1894, inclusive, are not precisely the same
as those given in the statistical tables appended to this report, for the following
reason. In 1895 the post-morfem records of all cases of pneumonic phthisis
were very carefully examined, when it was found that nearly all these cases
were associated with the presence ol tubercle, and the returns were changed
accordingly. Since 1895 no death has been entered in the statistics as due
to pneumonic phthisis, unless the medical officer reporting it, after special
reference, has reaffirmed his belief that tubercle was not present. Such cases
arg rang,

For purposes of comparison all cases of pneumonic phthisis which were
recorded prior to 1895 have been included as cases of tubercle of the lungs.

Eunoress Taooss. | Mariva Trooes; [TAILY OF [NPIN RSt
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Among European troops there has apparently been no increase in recent years
in the ratios of admissions and deaths from tubercle of the lungs. The high
admission rates in 1895-97 were due tothe prevalence of phthisis ameng the men
of a recently arrived regiment recruited in a mining district. The invaliding
statistics do not shew any increase either. Exceptionally small numbers were
invalided in 1893 and 1899 (8o and *75 per mille, respectively), but in the other
years the millesimal ratios have fluctuated between 110 in 1891, and 1'76
in 18g6.

Among native troops, although the death-rates in the years 189g-1go1 are
higher than in any other three consecutive years, the rate in 1897 is higher than in
any other year of the eleven except 1go1. There is, however, a distinet rise in
the admission rates from 1898 onwards.

In this Report for 1890 (paragraph 202) it was shown that as the ratios of
deaths ascribed to anzemia and debility among prisoners fell, so the ratios of
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deaths from tubercle rose. It would appear that there has been a similar change
in the regimental hospitals. Between 18g1 and 1897, the lowest admission rate
for anemia was 4'4 per 1,000 in 1895 and in 1396, while the lowest death-rate
was ‘12 in 1894. In 1897 the admission rate fell to 3'5 and the death-rate to
‘00, The an=mia admission rates since have all been low, except in 1goI1,
when the rate rose to 4 per 1,000 ; and the death-rates have remained
at 06, except in 1899, when the rate was only ‘o4, Early in 1897 the revised
Nomenclature of Diseases in which it is directed that when the cause of anmmia
is known the case should be returned under the head of the primary disease, was
taken into use ; and the increase in the proportion of cases of tubercle of the lung
is partially explained by the decrease in the proportion of cases returned as
anzmia without special reference to the cause of the condition. The fact that
the fall in the ratio of anzmia cases took place before the rise in the ratio of
cases of tubercle of the lungs, may possibly be explained by the peculiar condi-
tions of 1897, when a laige part of the army was on field service.

Among prisoners, there was a considerable rise in the admission rates for
tubercle of the lung in 1893, and another in 1898, while the death-rates have
gradually risen, and from 1893 inclusive have been over 3 per mille. The explana-
tion of the rise of the rates among prisoners is not a simple matter, because so
many factors exercise a profound influence on their health. A malarious y=ar, for
instance, will greatly add to the number of cases of an®mia. A famine year may
be expected to add the number of cases both of anzmia and tubercle not alone
because the classés from among whom the vast majority of prisoners are drawn,
are insufficiently fed, but because the increase of crime causes the jails to be
overcrowded, Again, while the watchful care of the prisoners’ health in many of
the Central Jails could hardly be improved, the statistics receive contributions
from small jails in outlying places where the medical skill is not always of the
highest order.

The early years of the decennium were very malarious, and cases of anzmia
and debility were very common, so that it could not be expected that the growing
admission rates for tubercle of the lung would be exactly talanced by declining
admission rates for anemia. The years 1897 and 1990 were marked by terrible
famines, and the condition of the people and of the jails favoured the development
of both an=mia and tubercle. In 1898, however, there was a great fall in the
admission rate for anmmia, and the rates have not again risen.

Although the ratios of deaths ascribed to anazmia have fallen, their fall is not
equal to the rise in the ratios of deaths from tubercle of the lungs. If, however,
the death-rates from tubercle of the lungs and anzmia are taken together, the
increase in the combined death-rates is not marked, and may be explained at any
rate for the most part, by the effects of the famine of 1goos. There i3, however,
another heading under which deaths arereturied which mustbetakeninto account—
debility and old age; and if the combined death-rates from tubercle of the lungs,
anzemia, debility and old age during the eleven years are compared, it will be
found that the death-rates were exceptionally high in 1894 (an unhealthy year)
and in 1897 (famine) and 1goo (famine), but no progressive increase is discern-
ible. The tendency, then, has been for the tubercle rates to rise at the expense
of theanemia and debility rates ; but as the hygienic condition of many of the
jails has been improved, the rates under the latter heading should have fallen
irrespective of the greater precision of diagnesis, so that it may be that tubercle
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Natives 328—

Men vaw T wen Y T 257
Women ... . ]
Childrﬂ LT} ass e anm aEE 5:
SUB-CLASS 1, ottt SUB-CLASS 1.
DiTaes o8 THE HEAD OF Fack, H;LT::.T::::E :1: mﬂ:mn Baries THEGCSH THE CLATHING,
THAK THE REAS SN Facl,
CLASSES.
Treated. | Fablores, | Lrotline® | Treated. | Batores.| 20003 828 | posry g | patiares, | THCTEC | reatea.
CLass Am
Bithen by anlmals proved & o 0 1 3 7 5 o o o2
rakl .
Criss Be
Ritten by animals certifed 1 o o 58 [ o 4 [ o 42
rakid,
Crass O—
Bitten by animals saspee- | 15 o o 155 I 2 129 23 o o 154
pocted rabid.
TorAL | 22 o o a7 4 83 32 @ o 38

The tables do not include twenty persons who presented themselves for
treatment, but were found not to require it, nor do they include two patients
(natives) who developed hydrophobia during treatment, and four persons (one
Eurupean and three natives) who were seized with hydrophobia within fifteen
days after the last inoculation.

The results of the treatment of Europeans are perfect. The failures among
natives are attributed to the following causes :—

1. Natives, owing to their scanty clothing, were generally more severely
bitten than Europeans.

2, Many wasted valuable time before going to the institute for treatment.

3 Inonly a few of the caseshad the wounds been cauterised early or effici-
ently ; and in a considerable number of the cases the wounds had been neg-
lected and were suppurating on arrival at the institute,

4. A large number were bitten by jackals.

The greater danger of the jackal's bite is illustrated by the fact that most
of the casualties during the year occurred among a batch of 35 persons treated
for jackal bites in August 1go1. These cases were treated in the ordinary way,
but over 11 per cent. died. Since then, persons bitten by jackals have been
treated by a more intensive method than those bitten by dogs, and out of 64
persons bitten by jackals treated in this way not one has died.

Major Semple urges the necessity for the immediate * firstaid’ treatment of
all bites. He considers pure carbolic acid to be the best caustic, because it
penetrates into all the crevices of the wound, without causing excessive pain, [t
should be thoroughly swabbed into the wound and then the wound should he
washed with water. Failing carbolic acid, other caustics may be used, or an
antiseptic sclution or pure water. The object is to remove as much as possible
of the poison from the wound and to destroy ¢ sifu what cannat be removed.
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Major Semple deprecates the sucking of the wound, on account of the danger

of inoculating the lips, or mouth; and excision, on account of the danger of

carrying the poison to the larger wound made by the knife. He also warns

all persons bitten by rabid dogs of the great danger involved in delaying
the commencement of the antirabic treatment.

In addition to the antirabic treatment, much general bacteriological work
was carried out at the laboratory in connection with the diagnosis of enteric fever,
malta fever, malarial fever, plague, tubercle, diphtheria, tumours, etc.

Antityphoid vaccine for 4,000 cases was prepared and sent out.

Samples of brain and spinal cord of suspected animals to the number
of 106 were tested, and in 8o positive results were obtained,

The preparation of antivenene was commenced, and the serum will soon
be ready for issue.

Researches in connection with the improvement of the antirabic treatment
especially with a view to dealing successfully with late cases were undertaken.

Investigations into the nature of surra, with the object of obtaining a cura-
tive remedy were carried out.

** Anthrax vaccine has been prepared and can now be sent to any part of
India when required. The preparation of this vaccine necessitated a prolonged
series of experiments in order to obtain cultures of anthrax bacilli of the requisite
degree of attenvation, Ponies and sheep inoculated with this vaccine have
withstood the subsequent inoculation of virulent anthrax taken direct [rom the
spleen of a horse immediately after death from anthrax "

L] L] L] * L] L &

174, The apparently increasing prevalence among the people of the Central
Provinces, chiefly in the districts of Saugor, Damoh,
Hoshangabad, Jubbulpore and Bilaspur, of a form
of prralysis believed to be due to eating the seeds of a vetchling (Lathyrus
sativns) known locally as feora, has led to a special enquiry, the conduct of which
has been entrusted to Major Andrew Buchanan, LM.S, It may be expected that
this investigation will settle the vexed question of the cause of lathyrism and
supgest practicable measures for its prevention.
. * * . . ® .

Lathyrism.

155. Among prisoners in Indian jails in 1902 there were 104 deaths aseribed
to cerebro-spinal meningitis. Fatal cases occurred in
every month of the year except July, the largest
numbers of deaths occurring in February and March, 21 and 24, respectively.
Casés occurred in six provinces, the Punjab heading the list with 41 (maximum
monthly number 12, in May) closely followed by Bombay with 37 (maximum
number 14, in March). Ten deaths occurred in the United Provinces, nine in
Bengal, five in the Central Frovinces and two in Burma. There can be little
doubt that the disease was widely spread among the general population of many
of the provinces. As the subject was one that called for special investigation
an officer was appointed to carry out an enquiry into the etiology of the disease as
it occurs in India. Captain Robertson Milne has been selected for this purpose.
- - - L] L] ] L

176. In 1884 the publication of the Scientific Memoirs by Medical Officers
of the Army of India was begun for the purpose of
affording a convenient medium for the publication of

selected original papers on scientific subjects which it had been the custom to
HH

Cerebro-spinal meningitis.

Selentlfic Memoirs.
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x Appendix to Section V —Vilal Statistics.

STATEMENT No. l.—5irth and Death Statistics.
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STATEMENT No. IL.—Totaf number of deaths by months.
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STATEMENT No. 111.—=Births.
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STATEMENT No. VIL.—Deaths according fo cause.
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EUCROPEAN TROOPS,

TABLE IL

RATIOS of GEOGRAPHICAL GROUPS.
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TABLE ll—continued.

RATIOS of STATIONS, GROUPS, and COMMANDS.
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TABLE Ill—continued.

RATIOS of STATIONS, GROUPS, and COMUWANDS. For actoals see Table [V
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TABLE IV.

ACTUALS of STATIONS, GROUPS, and COMMANDS, ox which the ralios iu Tables I_II] have baen calenlated.
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TABLE IV—continued.

ACTUALS of STATIONS, GROUFS, and COMMANDS, on which fhe vatios in Tobles F—III kave been caloulated,

£, ARSI, 2. Dmatus, 3, CONITANTLT BICE.
&
-
Sraftiis aND E i
IGIIHFI- g E : i !. i E !.{ < !.
AEHEE L i 2 P
! = il & ; s E REE . = ! E i
g | H i g u:i 3 E
HEHPHHHEEEHEHE ildls
< |£|& i ] z|<5| & al=zl= £ -
L B ¥ By - Y = - LI LI Ay El L
fh 3 = = = 5 - iy ey i
el #1 iel| h': ten] | el = t':.'i“ EEr rn; I ﬂ?lﬂp 3 ".l'q ]
=i ’J{ = — | = e Ll N = e pre | - - !
: * AR - | i .'..l T e e e e a2 | L =
Ganur Xike—Hue - (1 [ [ = ow 1| m| By 1371 ti a1
i { 4.":5 : = 4 i::;i '-;o FRTSE rﬂc.l- £ Py A @ty u'd
=l Jreed = | R | (I | [ F
Darjeiing &« :-.;{1 P e [ N s e i) 1855 e | bl |
e o e ] .- w8 w3l s o
KamiTd . . .-,.,[i::: z] i el Wl B 12 o e | 2% (5 g -
o | e an e | | s s | e -
T et = = = I = e Ly
S R - = o | ey -l
Y | own e A ea ] e L
Hamull . . .« :ﬂ.{ e =8 :: < -‘; d
Dubousie . . m{ = ol iy L |2y | . =B
] bos e e o . "E§ -
TR, ...{".::::: i e % e e -
s | rs "3y | ... k] -
e = L - =
Taragarh d{ 1 | et s '-;_1 [ TR - :
- i -— - . - -
Moust Abw . . u{ b = s e -_.-: =i et | -
- ] ws ] s (] e | am | s -
v | Y 5 S =
Pachmarkl . | :|p£ e o= --!.ﬂ- eyl | | e (R e -
= oo o s LL} i an H e 1 e
PurssdBur i i :u{ = | o s e .'-I:I s lde == RS e
o | s il ad| el LT [ ! =
Khandyia ., | sf| ]Sl et i |l it 5, e Pl sy |2 s 'f‘
T (PP " e | o | i 170 =
- - 2 i — "
Wellingtos . ’ﬂ{ .q— - N o= ] u..' _‘_‘3 : r
(1] [y M e | =] W bl 'ﬂi LI =
Greer Xilb=Hie | o f ks - ;
r..:lirll‘\‘-lk"l'l:lrl’s.[:; :,1!1{ ;.- i == hl r: .:, ;_f ; _:, I —-I i
Talli, = e a| 1%ed atm W &'aE e ]
g oo |l =[] EEREEEED
Bengal. ot | e ] e = o) ol o ey a =
1 L e - e - -
Py “’{ o e 2 ol [0 P et bl = =
o e S e - +
Ir:;l-:pl:“rmmhll'lr ||;|{ === e | \a;:. o ._;l B :
oot el i e i (155 (o] ;: = =
v | - 34 4 -
Deslah Degée , :v.:{ L e e Lo 54 =
=3 H = e
Feons=alics Dapdt | u|£ wer [ are e - ] | -
T ) (e ,u&F ol by

— s L

# Lierived from ibe agpregaion,
20



=
'[ 1. Ansissions 3. Duatus 3 Comitasmy sen
F E
£ E
; .E !it g g i £ : ! GE! j g = s } 1 E
| £5 d =
t”“ 5=§;!’I§§‘1;agﬁj§1§
i i =|x [ & S g = & [
Eﬂl'“ | - 1 H E - -
- O W{ e | = | s |‘!§ vag| - b e = e tof
| 1"!-.=lﬂll s ;i a7 d, 1
E. mnbl . & :: b = 1l Ip - .h: 148 T
Died fut -'Irnma L b ey [ oy [ : ] T
E.. ﬁm b | g &gl L iy e
= m" bl J eI
i
- j " -
A | i? siy e
N 9 ol s
e "'“'{ o s Bo| “ina
. w “1;‘{ ; d = --” ne 2
& ved s
"‘I'I a S
i | e et o | ey
'Inll- nl Y = LS I
st =] ==
- 1. STRERGTH. 2, CORSTANTLY SICK.
Grours AND COMMANDSE, ; ToTaL,
Jan, | Feb. | March.| April. | May."| June. | July. | Aug. | Sept. | Oet How. Dz,
Grour  l—Busua Coast m{ porsf  nosl  woil oA sy totel  nodgl  nerll nes uﬂ nisy i3y
Bar Tstaos, 4Ry 7800 e o] g 68 wese| 68| man wws  seq
Ii.—Bursa INLAND { i HL "’ai nazg| Bl #SE 3o S sus 30 1.1:;-:! Zoaal  3aE8
A 1 & 4 2 TR I T i R V™ O [ = 1aT  17gran] BoeBol 2EtEy 203N 3nfrof
- e Dmn{ 1,577 aofy  nedl et noss ol 066  3oay r.m! 2ap8 2304
1 14rgy Mhyeg] wnrwgl nEtsl| naitAR 3% T 1580 afigel  BEIUSY |n'+c] o0y 18300
'v,_.l.'.:un ml‘!:i:: m Gqpal G Gans| Gaz  Gag| Gang  Gaps GG fel SSRS Thom
TUR. a.',lﬁ'ﬂl nEBa) afgs| afodyl 3557l ot TR amren| a53es] 344 I oyl gt
V.=LeFER 5“_].““_{ 13,373 1n%oel mo333|  2oma|l  morod|  ssssl 78R 78| woony] I5a0e 16000 B3RSAT
- EhTa (" ofio| Sobmy| Birnr| Gegel sspwa| apergs| SeFodl Ssatayl  prrus noersE LOTIES aiBgh
w"“ii"niu hm sy gmasl  4gsa|  Sa7E asfa)  asml  ngas| RS0 3zl dfon] eS| 505 Snde
AND Mosri-
WesTERN  RaJ-
PUTANA: 5 558y 1;:3 ij b4l a5y azvey T Ij argdy] soBtgel gton  LER
wu-ﬁuﬂtl;ﬁﬂ:lhp{ 57 555 Sacdl  saa  sary 5440 5863 5488 4355 65308
TRAL INDIA, ARD 1
GUJARAT. ghony 48674) asiou| 38Fay) sormil 3BoesBl mSGn) 433Mo SOTE) S4ilel Sty SO0 Ssniha
- { 8,551 Bfoa| 2By By Baal| %55 G670 BS03 743 103358
o L e posal 6537 Gsral Gany G m'n1 tsrsy 7a583] Forag 6o s-:-:n1 £,019°86
ﬁm%ﬂzﬂim--uhvlﬁ%
Lretined drom
!-l-um.-i = total tedied j remaining + sdmitted & died car of hioepal = totad enien,
Detaile ool arailpkie;







ey L
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- TABLE V.

ABSTRACT of the CANTONMENT SANITARY REPORTS of the mast UNHEALTHY STATIONS. SANITARY DEFECTS,
I.H'PR{J'FEHEH!‘S amd SUGGESTIONS, ete.

The ratics of sicknesz and moctality will be fousd in Table 111,

BENGAL COMMAND.

b ‘Barrackpore.—The station is low-lyinz and malarious, with numerous tanks. The surfacs-drainage is sufficient in the dey season,
bat quite insufficient in wet weather, A portion of the cantonment has no deep drainage, and it in conssquence damp and swampy.  Flies
gbound in the cook-houses on account of the dnnra not being kept closed, Cleanliness and supervision are not satisfactory. The latrines

e very foul and i insanitary,~supervision not being sufficient. They ars built on a faulty plan, and having been constracted of bricks
Tiable to contamination,

. The General Officer Commanding the Disirict, —The provision of an incincrator and of rubbish bins will be considered when funds
gre available. Steps are being taken to improve the latrine buildings.

Delhi.—Wire-gauze was supplicd for the doors and windows of the cook-houses, Kitchen tables should be coversd with sing, -
The complaint as regards the intermiteent supply of water has been remedied. “The levels of some of the surface drains should be altered
;._ _ldll shoald be replaced by water-tanks with cocks [nthe batherooms and station hospital. These will be incladed in nest years

5 ]H.—Tlm condition of the cantonment is on the whole satisfactory., The state of the prosent drains in the sedar bazaar will be
.',_ prwd when funds permit.

i . Darjesling.—Improvements in all the drains that are not lined with stone are being carried out a5 funds are available. The provision
'. dhobie-house is desirable.

FUNJAB COMMAND.

Ferozepore.—In November 1go1, the command sanitary officer roported on the existing water-supply from wells, His report has
been sent to the commanding royal engineer for report on certain points,
tmm—ﬂ. project was prepared for a pipe-water supply deawn fram the municipal reservoir at Labore, and was submitted
1901, As & very good supply for the asylum was obtained from a well not very distant from the ® Bari Doab™ canal, it
i rmmu'bdtdthaluﬂppl}' from wells from that locality should be obtained, s6 as to have an independent system lor the canton-

. Kasauli—It is proposed to pump water from the Sappers and Miners’ spring, up to tanks to be erected on the highest hills in Kasauli,
e thus to give A pipe-water supply udder pressure. ‘The scheme is before the Government of India.

‘Murree.—No defects reported.,

MADRAS COMMAND,

~ Maiktiln.—The quality of the water-supply, as last reported upon by the Chemical Examiner to Government, is * fair* ; but the warer
fis liable to contamination by its proximity to the town of Meikiila, bungalows, oat-houses, villages, and in consequence of its being used for
"_;- manuring of land, and for bathing purposes. It is now however filtered by a sand filter.  The intake i3 by 2 well in the bed of the
ake which receives the drainage of 20 villages and much cultivated land. A well, sunk on the bank of the lake, would remedy the matter.
; m nn-mpp]y scheme with filter beds, etc., has recemtly been started and this is the first time the question of this well has been

Mundalay.—The following defecis have besn brought forward: (1) The want of proper drainage. (2) The existence of open
ch s and tanks within the fort. (3) The need of a pure water-supply. (4) The need of proper dhabies’ tanks. (5) The permanent
afrine system, which is out of date and objectionable in principle. (6} The impossibility of dealing satisfactorily with venersal disease,
while the prostitutes are permitted to live on the moat road, just outside the fort, but beyond the cantonment limits,—the municipal
mmittes having no powers corresponding to those given to the Cantonment Committee by Chapters X1 and X1l of the Cantonment Code,
{7) The housing of some of the transport followers in old Barmess * kyoungs”, near the north-cast corner of the moat, is bad, the houses
ting old and unsatisfactory. (3} The bazaar in the castern town near the transport lines and not far from the channel by which the
t is supplied with water, s in an unsatisfactory state. (g) The bazaar is a holbed of venereal disease. The following are the
ures adopted or proposed for remedying the above defects: (1) A drain under the moat has been constructed, and other remedial
:asures are, it is believed, under consideration, (3) The expense of filling in the channels and tanks in question is prohibitive.  (3) This
is of paramount importance, and should have been carried out years ago. A committer is now going into the details of the scheme.
Plans and estimates were prepared and provision made for these tanks in this year's budget, but the execution has besn postponed
want of funds, (5] A scheme was worked out for the abolition of the present fixed latrines, and the substiiution of movable ones of
{corrmgated galvanized iron ; but nothing has yet been done for want of funds. (6) It Is hoped that Government will, before long, sanction
the extension of Chapters X1 and XII of the Cantonment Code to municipal limits,—na measure recommended by a mixed committee of
and military officers in 1900, bat vetoed. (7) This is sufficient until proper accommodation is provided. (8) It is hoped that wall-water
?Ilm be used and distributed by pipes. () Thisis a very difficult maiter o deal with.

t Pallavaram —No defects reparted.
| Poopamallee.—No defects reponted.
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TABLE VIIl—concluded. TABLE IX—concluded.
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TABLE X.
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TABLE XXVIL

Amissi deaths Table KNVIIL The actuals
Let & taken fram :
= = = —

aF THE AvER NGTH,
Ratio PER i oo AGE STRE
A

kA1
i Vi Vil 's\"IE 1% X X1 g
T =W =t
[ i ; i F?Ln}iqr Rajpu- Weat= | Somthe ;!‘r
Gange-| 1y Indus | tana, | po era | e ladia, *t
Barma B:n?l “m Erpﬁf \rﬂhdy. mﬂl G0 | coast, | India,
Coast Hurma an " el L
and | et | Assam. iy [?E:nphu: laya. Hﬁ,ly: | and
II-E:E’- | | putas. a000 | Gga6 | 20,936 | 123,506
] 1| 1m0 | 144068 -
23]"- sdﬂ 1!-"’% 15,05
o I el w7| ws| s
AxmUAL STRENG = I 5 vg| aral ar el
S HE AR IR HE R
H= . # ' 45 f Bg EL I g
i . A | arvy| ays| o | M| =¥ 5| 370 3
ﬂ*%-r:-ﬁ?&ﬁﬁéﬁfﬁaﬂig;ﬁ:ﬁ%’ﬂﬁﬁ:"a'
March . i ley A o 23 3 23°5 i 2yl ¥ e 3EE g
Aprl . . E e B B | O | | age| gl o |t w3
phy . 1 ] S Rk 8 R [ 050 oy we| Ba| 33 N Il & sl a3y
= 2 £ e ] 3 By 437 3 26" 347 4 i) 'i-.l
Bt =R S AR el S
5 o s = E 3 | g 37°3 =
W L4 Y| | el el e e
?fﬁ.mber Sl f,.i'i_u_; -—:‘% FETH 8 R T
mbe " . — H
Dece 'ﬂr THE YEAE | 253 A o :I!:::' “.:
(B B
T sl s Pl 3 b 4 B wora | 0003 358y
Influenza " ‘ 2 o i 1 =y L] e - a81°E i 1473
lary S Sl ¥ e i 430 | 4p0s '““'f ”;- 'y ::; ":1 4"
Smallpox . _ i = it [ oque ] 138 'y Ly ‘-i 15 3 4 e
Enteric Fz:tri_‘“ﬁ . 2 wﬂ:; 4o 5:3*‘ 240 o " ,-: |::= a 5 i:: A
Lte * A . i 3 (P
I:?::E:unﬂ Feves - — 3" l’_; "N a3 B4 ,ﬁ n:'ﬁ 15 |:; :.1.‘: Ak ﬂ; rn
Simple Contineed Fever . 5 I EH e B e () iy | E &5 | 59| 2w 9
Subecla ol thafangs - - - 1" ‘;': g| st | s5z| R I.‘i el L b
Qe Reginisy Dissiea -| 1o3 | 483 S I I I e e e ¥
e e s i 7 4 A 2% o) TS 32
Darr [ - -3 i g . -
o § Conention " and 4 : e T | AE b3l ard ,‘::.': .':é'
Hepate | foaguton. = Gl (I 3 el aﬁ s |_ a3l o ,T.;%f_hﬂ W | G5
Seurvy Discases = . 4| g 24 a‘ﬁﬁs‘ TEsiS [“oagy | 03y | s i
v o S8 | g - a
: of | . | o | . AL S o
E-? 1"8a "3 aafi £ = s e "y
IV, =DEsru-aate oF THE VEAR= o e = B T T e e rﬁ ﬂ":l
Cholgos_“<5x. 1 B0 080 | o | s e e | | i us| o3|’ g
Eeiion.: 1 1 Syl Rl Il LA R i
stent Fever L 3 147 e = - : ame “ap .: . s
e e it irh e g e u| e T | | A R o [ -
Circulatory Discases ; iy 4 1"33 1'pd g 20 45 s 47 :
] e ke e ot [ 25 il I W4 T R | i v | .
fom ia . k. o = = 5 E 5 e i a1t 5
Ebeteme 5L o i 2 w| | al SolEE RS
S B B A e B B O il el
Larsks R il his - el a6
L] Almgess . 2 . B L f— 7 fa'og
Anbmia ond Dbty - N T e e e e e
IR e : w| rm| g
L Pl L ) (L | oes| e
V. —PERCENTAGE IN thprllll:ﬂ“’_‘ Ll o 1o - :l ':1; o4 L:E mﬁ = l‘-ﬁ ﬂ%
o s e o e ) =] | N
Small- A Sk L [ = 44 : sy | ATEe A . 1 ! - 15
Eoric o 11 Tl ] | | eh| | R AR T z| n
et z il " " ] . i
Erpianie | T ] | 2| 5| 2 bl ) B E
Eimﬂ'ﬁ'l{':}“!';."ffm“ A e 3l | | 273 a7 am| ¥ i% & el B 7
Pl e WEEL S LR Fel | 8 B e8| amw| Cs eld [+
Other Respiratory Diseases .| 1790 ] B 0 Sl M 8 | ] e ol (bt
Dysestaey . ", ., ".?; My upE| 1y S 2 0 = 38 iz i
Diarrkea . el 02 "ol s o I3 2y ol
. 18 estion +I-I'Hi a g *14 :\n\: ::; H]; el &?; ,:g 5 LRl
Hepatic Inftammation . ] ::: _:,Jﬁ .?‘; 3:;-:. 3‘?# 198 555 'y
el T : 1 ¥ ; 3
ﬁ:‘:{dﬂ‘ml " s 5 124y 2" L = & :-.; a-.a .‘i'
' = = 1" 1
P T = ; i
V1, =PERCERTAGE 1N Too B a bk (s, i e e | PR R L
Cholem. P i B .- axal o g e o1 17 -+ am3 L0} “‘3 3‘
Earibume | I we| ST as] R e L e S L
oo I B - Syl s mal B GEniEHIE S
Hemittent FF“;I Pl Sl - Friy | 4 - 53 1 |=% i el g8 i
ﬁ,llmplt cﬂ'ﬂl’".“ > 2 - Hl'l i a7 71 oy It 35 ¥ 7 3o :.: b
Circulatory [Hacases 3 Tyl ary . wy| 4 ¥3 45 = &
B || S| Bl 2 W] & hl BlEe) B el e
et Eoeptony Disaces. | il = g | xg| 2 R i - 3
EaE A -
ﬂﬂ‘"ﬁa': spew s b = | | o] =
At o Debility o .} .. °3

" i Fi ] LIl =
IB#:"HHI G"““P El'trl adia. A QTF#E MI‘I t " Hx oot in the ledian Command.

56



{ ! i :
il .y 1 3 14 7
- i

L pig .

; ; | 5 S ]

| |
| " - _ i i 5 53 | o
| | :
| i i iy i
i 35 .
| . o' |




NATIVE TROOPS, 1go1.

TABLE XXVIII—continued.

RATIOS of STATIONS, GROUES, and COMMANDS.

For actoals see Table XXIX,
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TABLE XXX.

ABSTRACT of the CANTONMENT SANITARY R.EJ"I:'?RTS af the most UNHEALTHY STATIONS.
S R NITARY DEFECTS, IMPROVEMENTS, SUGGESTIONS,ete.

The ratios of sicksess and motality will be fousd in Table XXVIIL

BENGAL COMMAND,

Alipore,—The statian is low-lying, damp, and imperfectly drained,  The drains, some of which are most insanitary, are kufchs, and
have npf:f; small fall towards !}Ihtgﬂuth!ﬂapr There is a large number of tanks with weeds and grass growing round :{ﬂ : these mre
breeding places for mosquitoes, which abound.  They have fot yet been dealy with by tar or other destructives. The men's ks have
eqrthen floars, which always become damp in wet weather, and are, no doubs, a cause of ill health. The ‘rq'!mﬂnmi. as well as the
haspital latring, is constructed on a defective plan. The former (partieularly the fleor) remains saturated with urine, etc, and both emit
an oiensive semell, and are very insanitary. : s ; e |

The Geseral Gffeer Commanding (e District,=The drainage system depends on that of the municipality, which appears inadequats|
in heavy rains. The existing deains, and alse the floors of the men's barracks, should be made puces as funds are available.  The
movable latrine system should be introduced.

Ballyguage.—MNo sanitary report.

Barrackpore.—See Table V., : 3 e . : |

Disapore.— T he witer tank ontside the hespital should be connected with a tap inside for the native infantry hospital mortuary. The
native ?:f:nlry hospital kitchen should be rebuilt. :

Beoares.— No particalar defects reported. p Y4 J i

Fyzabad.—The pumps to the wells, from which drinking water is obtained, are over the taps. [t is recommended that they should|
be placed at tho sides {as funds permit) to prevent contamination. |

Cawnpore.—A proposal to open out the bazaars by running wide roads through them has not yet been sanctioned,  The new drainage
work for the city, sanctioned and begun, is to pass through the cantonments, and 0 close proximily to the wells in the Royal Artillery lines.
The necessity for strengthening works at thess particular spols, or the changing of alignment has been pointed out.  Botter work on road-
making and more watering earts are required,

Delh Table V. . 1 ] i F

Agra.—(t has been sugpested that land should be acquired some distance outside the cantonment for the disposal of the nightsail and
rubbish bath for the eantonment and the municipality, tha locality being connected with both by a tramway. provided with iml:ﬁ
waggons. “This is an excellent idea, if the cost were not prohibitive.  Orders were issued regarding the destruction of mosquitoes, ]
doing away with their breeding-grounds within the cantonment. ]

ghilln.n.g.—Tlm construction of seven sheds for storing dry earth and of four urinals, as also the addition of werandahs to the single
men's barracks, and the reconstruction of the marsied lines, still remain o be done.  These have all been approved, and an allotment of
funds is awaited.

PUNJAB COMMAND.

Meean Meer,—See Table V.
Edwardesabad.— No sanitary fepart.
Dera Ismail Khan,=The drain trom the city gate ranning past the cavalry and artillery lines shoold be cleaned.
The General Qficer Commanding the Districe.—The deain was cleaned out twice, and the fall improved. as mach as possible, by
the execulive engineer, and this will be done whenever regquired. |
Tank, Draband, Nili Kach, Mangrota, Jasdaola, -
Kajuri Knch, Kila Drosh. Miran Shab, Nitlndhhl.g Mo sanitary report. 1
Datta Khel, Sawekai, Wana, A

MADRAS COMMAND. |

Keng Tuog.—Sanitary report not received. iy

Fort Stedman.—The sanitation of the area abufling on the military portion of the station s defective. This matter is b 1
brought to the notice of the civil authorities by the General Officer Commanding the District.  The land under wet cultivation ﬂ‘hl'"ji
to the north of the Sappers and Miners' lines 18 much too ¢lose o them, as well a8 to the dhobiss® lines, and is a souree of malarial 'ip:':m“
This land might be acquired, or compensation paid for having it put under dry cultivation. |

Bhamo,—The following defects have been ﬂ:ﬁhl forward s==There is 2 marsh by the side of the parade ground on the south-sast
and sonth-west sides of the fort. There ks overcrowding in barracks Nos. A, B, C, and [, Water remains stagnant and saturates the
drain {cutside the ort) that runs frgm the mounted infaniry well towards the dhebie lines. Frovision should be made for Vhﬂihﬂﬂl'.
for each seat in all the latrines, situated in the lincs, as well as in the hospital. A large tract o!junﬁh should be cleaned and stumped in
the vicinity of the married lines and infections hut, The cost of therough d“i“E: would be prohibitive. The marsh and parade ]
are under the level of the river Irrawadd.jb at high stream. There aro barrac Hritish infantry) wreccwpied, some of ...h;ci m: u.
temporarily cccupied by 1.h£;na=i.kw troo 5'1.11 uf:)Emultl:z Ewing 1o the distance I’Il::m"tuedu to the men's mltv';wu and latrines. There
is no sible site for new barracks insic e fort. T rain in tion ma e parcea, if ible, o
5Iigh1w.'|.t. wnless the drain is made paecca, the water will not dr:ﬁn'r:? . f i or be kept dry: the fall s so

A circular opening may be cut at the back of cach seat, or the latrine wall may be raised one foct from the seat-lovel. The matter of
jungle elearing will be specially p ed on later.

The Eidfﬁmr Commanding, Bhamo, states that the executive engineer will be addressed on the subject of any latrines remaining
unventilated, .

Bellary,—Mo d?{iu reported. e :

Viziapagram.— marricd quarters are unfit nman habitation, the reoms being very small, wi g
deficient ventilation. The hml:ﬁ:a? lawrines are of an antiquated type: they shoald be re hpfd hy}rr.“ oo DFIII';G';I:'IILE':II. and having
; 'I;:hr qu?jwﬂné;chz Eeos;;nlminén arhd.vr:e-.l_'nm'sl of the lines hl_.lis ll-;enﬂﬁuh mitted to the BEpuI}- Adjutant-General, Madras Command,
e orders, € r manding, Vizianagram, reports that the Excoutive ineer, Vizaga ivisi uesbed |
in 1g2, to prepare an eslimate for the mnﬂ.fuaE:n of new hospital lairines, i Ee PN Elivinian, hay bt neg  cazly
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TABLE XLI.

RATIOS of GEOGRAPHICAL GROUPS.

The ratios of admissioas and deaths fo slreagth are taken from Table XLIL The nctuals will ba foand in Table XL11
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PRISONERS, 1goo.
TABLE XLIll—continued.

ACTUALS of FAILS, GROUPS, and ADMINISTRATIONS on wlich the ratios in Tables XL—XLIT have bewws calculated.
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FRISONERS, r1gor,

TABLE XLIV.

ABSTRACT of the SANITARY SHEETT of the mred UNHEALTHY FAILS, SANITARY DEFECTS,
g TMPROVENENTS, SUGGESTIONS, efe.

The ratses of sickress and moriality will bo found is Tabls XLIL

BURMA.

Paungdi— No overcrowding, as 183 prisoners wers transierred to other jafls to avold it. The malarial fevers were chiefly due to the
prisoners having had malaria in their systems before admission into the jail. Disrrhoea and dysentery were due to climatic causes,
Cholera was unavoidable, as the disease was prevalent in the town before it broke out in the jail. A new under-trial ward, a civil and
simple ward, a female ward, 6 solitary and 2 separate cells, are the chief improvements during the year. The diet the pirsoners had, helped
them a great deal to maintain good health.

Minba,=There was no overcrowding during any part of the year. Malarial casés were cases of old infection. Diysentery and|
disrchees were awing to change in mode of life.  The rheumatism casés nere of old ﬂ:nmpF. The cases of tubercle of the lung Fad
probable contracted the disesse before admission.  Presmonia was probably excited by ehill. The case of eirrhoss of the liver %‘;nq&
the disense before admission. The drains round the under-trial ward and the workshop were raised to carry off water during heavy
rams

Bhamn — Overcrowding lasted for a few days during the months of February and March., Hollows exist in t'rufmd round the jail,
with insufficient drainage, and consequently there are posls of stagnant water during and after the rainy seasen, Abundance of mosquito
Inrre were moticed in these pools, which afford excellent breeding foci. “The chiel cawses of sickness were dysentery and
fevers, due to indiflerent or bad health before admission to jail, te previous malarial infection, to the opiam habit, and o previous

of diarrhea and dysentery. In addition there may be a specific cause for the dysentery within the jail, the source of which must be|
sought in the waler of I'ua-g. During the coming year, if opportunity otcurs, investigation into this will be made.

BEMGAL.

Mymensingh.—Overcrowding Insted throughout the yoar, Three workshops and tsmporary sheds were used at . Anestimate
has been prtpn.?:d for ventilatin E:h: u pfrmannm wards. The surroundings of the jnil are low and are fooded during the rains, and
tne water accumelates and mnﬁ_‘ fora Tl’&m of time. The sickness and mortality were dae to the overcrowding during the vear. The cases|
of ague mostly came from the temporary sheds, which wers open to heavy dews at night.  The want of vegetables which was so badly
felt during the months of June, July, August, and September, had some effect in increasing the number of d]’lﬂ'll:z‘ cases during those
months, Areangements have been made with the muniﬁpﬂlh‘[j‘ to have praoper levels taken of the surrounding grounds by the surveyor wha
is makirg a survey of the town and preparing 2 general drainage scheme. Prophylactics were issued up to August, but withoot an
appreciable effect. Cocoanut oil has been issued tothe prisoners for rubbing three times 4 week, and thes, in my opinion,|has done some gui
in reducing the admissiuns for dysentery. |

Noakhall. —Overcrowding lasted, from March to Decembar in all the wards. Workshops were used at T'lﬂ: throughout the r.
Ventilation in the workshop is bad, and steps are being taken to improve it. The water of the reserved 18nk has been pronou suse
pitious by the Chemical Examiner. At present water for drinking purposes is broaght from the hospital tank, which is not so as it
should be. A propesal has been made 1o get water from the Baradighl reserved tank in barrel carts, Recommendations ng raising
of flooes, improvement of water-supply, ctc., were made during the year. :

Backergunge.—Overcrowding lasted in all the wards, except the hospital, from the beginning of the year 6l October. T
sheds, as well as one workshed and the old cookshed were used at night.  Tne surface drainage was ineffective at the heginning of the year,
but four new drains were made to remedy this. The water-supply was obtained from the jail tank for the frst six months of the year,
and was very bad. For the latter part of the year it was got [rom the middle of the river, with effect on the health of the priscners. The
sickness and mortality were mainly due to the prevalense of dysentery, which was cansed by the bad water-supply. The casesof
may be placed into two classes ; one is composed of acule eases which originate in the jail, and the other of imported cases in various
of :{": disease, With regard to the second class, a special gang of chrome dysenterics was formed, and moat of the admissions and 1
from dysentery came from this gang, and not from the bulk of the prisoners.  Dysentery is very provalent in the sub-jails of this
and every precastion has been taken to prevent the disease by special nttention to cheir I'attl'-:upj;n I'heora:plc'ln this district
for their water-supply mainly upon small tanks and khals, which are very liable 1o pollution.  Most the deaths from tubercle were
da= to the severe epidemic n?inﬂm‘.-n-:.u. which broke out in I'I\i:clia.il. in April last. The same remark applics to the deaths from preamenia
and bronchitis.  The construction of . hespital to accommodate Go prisoners has been recomemer and sanctioned, At present sick
prisoners are accommadated in one of the sleeping bareacks. |

Hooghly. —Overcrowding lasted only ope night in one conviet ward, and ¢ nights in the female ward —The wards are of 5 very obd
I'uh'l-:'r-cgl:}';!c. four rows of prisoners slesping betwoen Gpanings on opposite sides ; as the warids are built round three sides of & square,
some of them are at right angles to others, se that it is impossible that there should be free ventilation through them all at once.  The main
drain on the north-mest of the jail, which was in avery bad condition, was made pucca in the carly rt of the year, the jail and t
municipality sharing the eost.  Four of the sleeping wards have their mght latrines actually in the ward. Owing to the high mortalit
from the heginning of August tothe end of the year, all prisoners were allowed one chittack of fish, half a chittack of potato, and a
chittack of onion, A Pastear filter was set up during the year the installation being cnm]:l:t:d in Ilecembzr. Crowded bustis surron
half the jail, and come very near the jail wall on the sorth-west,  Two greater defects are t bad climate of the district, and the wery
bad state of health, due to climatic cauees, in which a large number of prisoners are admitied. Mors than half the admissions and mare|
than two-thirds of the deaths, were due to bowel-complamis. © These are due to the usual climatic causes, and to a considerable

ihe bad state of health, resulting therefrom, in which many prisoners are admitted to jail.  Another cause is that, this jail being greatly ool
large for the requirements of the distract, I;ll.fdgc gangs are transferred here from other cvercrowded jails, and these transfers En- not do well
here.  Even if admitted in good health, and witmately retaming fnirly good health in this jail, almost all go through a seasoning of

éry Saon after their admission. .

Burdwan —There was slight overcrowding in the under-trial ward for several months dering the year. None of the wasds is properly
ventilated, specially in the winter, when all the windows are kepi shut, ‘The outside drainage is unsatisfactory, particularly since the
railway depariment has blecked up one of the principal manicipal drains. There are ditchos and sweepings on all sides of the enclass
ures.  The town isvery malarious. The drainage -;Fm: town is notesiously defective, and there are hundreds of small tanks of stagnant,

water all over the town. The conservancy arangements are alse capable of improvement.  The sickneas was due to local climatic causes)
Seweral recommendations are under conzideration.

Faridpor.—Overceowding lasted over allthe wards about the whole vear, and was relisved by using temporary sheds and by :
36z convicts to other jails. 'F'hem;nttd iron sheds require more ventilation. The local cavse of disease was the o ull‘mm
prevailed nearly throughout the year. There was also a very large proponion of old priscners admitted in broken down heall :iﬁ. weak
digestions and liable ta recurrest attacks of Jd ptic diarehasa, turning inta dla.-nmwr,- if not attended tp.  Theincrease in malarial fevers
wES dl_Jl: tn_lhE early cessation of the rains, w f.-r!b:,r swamp lands i.:.m peighboarhaod were Tu)lthﬂcvu;hlr fleshed. The jail has been
healthier this vear. More attention was given 1o the sick and weakly,fand animal food was issued throughout the year to the prisoners.
who are cssentially a fish-eating people.  Varions recommendations were made by inspecting officers.

Rangpor.—More or less overcrowding Insted, nearly over all the wards, about 10 months  The surface drainage was not quite satisfae-
tory, as aiter a heawvy shower of rain the water flosded the godown and worksheds in the middle of May. ﬁ; is dueto the block of
building being sunk, the plinth going down belaw the level of the adjoining ground.  The issue of a larga quantity of mangel-wurzel was not
quite suitableto the prisaners, ns much dysentery occurred about that time.  The isaue of those vegetables was siopped, and potatoes werg
sgsued, and this had a salotary effect. Later on o cleaner or fper kind of rice was issued to the sickly prisorers in the hospital and
corwalescent gang.  ‘This also was satisfactory in result.  The general dampness of the sofl and air anad the waterlogged condition of the
courtry must be considered injurious to the kealth of the prisoners.  During the last quarter of the vear malarial fover raged throughout
the district, A new day-latring was consiructed and recommendations were made to improve the drainage Inside the fadl, and to provide
a privy for hospital patients wiih places E-urtmmmlﬁ stools and incinerating the dysentery stools. The probable effect of lecking up for
about 12 hours in_pucca wards & large number of people who are hnhi:u;‘l:; in the open alr for more than 15 hours out o thmﬁ!

¥

al covking by male prisoners who k cthing of ing at all, and the R 4 <
AT mﬁ'fu e new nothing of coaking an probable injuricus influence of withholding tobacce, have al
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| L
k ]ﬁlrﬁlﬂ,— Overcrowding lasted only for a few days in November, and was relieved by keeping the convicts in the worksheds during
the night. Pasteur filter water was in wse, but alter July the water was boiled, as the pump was broken. Steps are being taken to get it
t into working order. The wells are disinf regularly with potassium permanganate. The prisoners are monthly admitted from
Diuars, which 1s a v malarious district.  One man who died from phithisis was admitted in a meriband condition, after having begn
lﬂ:sd:ilu in a bullock cart. The foor of the workshed is cxceedingly damp, It is desirable that some steps should be taken to
' ly this defect.
| Puri.—There was overcrowding from 13th June to 2nd August only in wards Nes. 1 and 6, but this was relioved by aceommodating
the excess number of prisoners in the worksheds. Malarial fever and dysentery were very prevalent throughout the district, and tha
increase in the jail was due 1o this cavse. The general health of the prisoners on admission was of a tow standard.  Moest of the cases of
fever and dysentery occurred during the rains, and also at that tme the jail was rather overerowded. A separate ward for dysentery and
Iﬁu increase in hospital apcommodation are nocessary.
1 Central.—The population has steadily been increased for years, and more so during the last 6 months. The accommoda-
tion has not been increased proportionately; and further, the crection of cubicles has reduced the capacity of some of the wards, An
attempt 1o meet this has been made by the erection of temporary barracks, They are insulficient for the purpose.  Working sheds have
glso been used as sleeping sheds. Thisis a unsatisfactory arrangement. The accommodation can only satislactorily increased
by erecting double H.nﬂoi barracks in plnce of the old single storied cnes.  This has been done in former years and should, if possible, be
garried out throughout the jmil. It & alse urgenily required in the hospital.  The water-sapply was not alicgether gatisfactory. Bae-
teriological examination occasionally showed that the water was imperfectly filiered.  The water was supplied from the municipal water
works, and the wﬁl{dm totally insufficient on various cecasions, especially owards the end of the year. W hen it runs short, well water
u.ﬁ, and is boi ore issue for drinking p . The contract with the municipality is for o000 gallons per diem. This does
inclade water for bathing purposes, which i3 obtained from wells. This double supply i# unsatisfactory, and it is a serious question
whether it would not be betber to give up the municipal water-supply altogether, The cause of the bowel complainis cannot be actuall
slated. T are commonest during the rains. Tubercle i certainly favoured by crowding, but the death rate from this for the jail
ation is low. Cerebro-spinal fever accoumed for ore-third of the rotal deaths, and but for il.a-‘lllru'alnnm the death-rate would hawve
seen very low. It attacked chiefly prisoners employed on dusty work, and experience has shown that evercrowding is a favouring factor.
Patos—Overcrowding lasted throughout the year, pm-titulmlr in the hospital and Mo, 12 wards. and was relieved by using tempo-
sheds and tents. us occurred first in a prooner within a few of admission on February 1st; he dicd. Rats died on
28th and on the following days in varicus parts in and outside the jail.  The epidemic followed on March 4th, and 17 cases with
p deaths occurred in March. Ono case of cholera ocourred in April, 11 in July and 1 in August. The first case in July was ina prisoner
working outside, and the milk became infected, apparently by flies, resulting ‘in other cases. The glass-doored chamber for keepin
stools for inspection mas buile and brought into use. It effectually prevents infection from the stools by the agency o
flies. The drinking water bofler was renewed. Cinchonidine was issued thres days a week from August to November, " Owing partly
ko this, and parily, no doubt, ta the failure of the rains, there were few fever cases during the last quarter,

i

UNITED PROVINCES OF AGRA AND OUDH.

ﬂ:t:qn'.—'l"luem no overerawding.  Same of the prisoners were admitred in bad health.  As plague exisied in the clty, the exits of
all drains leading from the jail were covered with fine wire netting in order 1o provent rats entering.
|  Allghabad District.—Owing to the epidemic of cercbro-spinal fever which cccurred in this jail during Last year, there was oo general
in the winter and early summer months, as a great many prisoners were camped ouiside the jail. There was slight over.

ﬁw barracks for special réasons on and off for 27 diys only. The trenching was vory carciully attended to.  Sull it seems
Lo e irable that the excreta of over o0 persons should be so constantly deposited in the immediate vicinity of their barracks. [t takes
ghoat two years to use up for trenching the whole of the garden, This has been going on for many ﬂ'mﬂ. and it is probabla that there
would be ..dn.nl.a.ﬁn in allowing ihe ground io have a rest for two or three years. 1 sée no other sanitary defect in the jail, and i is
w er o not this is a defect.  There was a diminution in the number of cases of dysentery admitted, but a great increase in the

srate. In the general population and amongst the military the dysantery cccusring in 1ol was of an extremely virulent type.  Thera
were 25 admissions for cerebro-spinal fever with 21 deaths. Two cases remained from 1900, both of whom died in January ; no further
admissions took place till March, when two were admiteed, one on the 16th and one on the 2oth,  Then in April, May, and June there were
several admissions, and the prisoners were turned out into eamp as the barracks becarne infocted, and were brought back into jail on the
asth June. Mo further cases occurred until November. Four cases oecurred in that month and four in December.  The first prisoner
nttacked in March had been 21 months in the jaill and had no eommunization with the outside.  He must have got the disease in the jail
and the only conclusion is that the infection must have Lain dormant from the time of the cessation of the previous epidemic.  The first man
attacked in Movember had been 42 days in the jail. He too most probably was infected in this jail. Many of the prisoners were admited
suffering from malarial eachexks. Mumps was epidemic in the district before it broke out in the jail.  InBuenza was epidemic in the disrict
and civil station throughout the greater part of the year.  Dysentery of a vary viralent type was pngv.ﬂem in I]Im district and In Il.hr.- civil
gtation. Diarchea was less prevalent. Pneumonia was more prevalent.” The peisoners lived in well ventilued barracks, which were
frequently washed with sttong antiseptic solutions,

Banda—Tents were used io relieve overcrowding in August and November, All water was boiled for drinking purposes. The chicl
ganse of the malarial fevers and dysentery seems to be the poor health of the prisoners at the time of admission into jail.

Hamirpur.—There was no overcrowding. ‘The water for drinking purpeses was taken from one well which was permanganated
rogularly. An under-trial prisoner camo into jail with dysentery from which he had been suflering for a long time outside. The case of
septicmmia was due to B?‘tit matter having entered the puncture made in a Eﬁmu’s foot by a tharn. Several of the inner division walls
were lowered from 15 to 8 fect, and this improved the ventilation of the jail ward for infectious cases was made during the vear.

Orai.—There was never any overcrowding during the venr. The inner enclosure wall of the jail being in places higher than the outer
wall was lowered to o unifqrmrlm'ght of & [Eﬂ.. and this r:Inmun immensely improved the ventilation. %‘k&l this, cullivation within the
ljail proper was stopped. These two measures are, to a great extent, accountnble for the small mortality during the year,

. Ca —There was slight overcrowding lor a few days, relicved by uiing tonts.  Ventilation was defective, owing to the inner
gircle wall being too high, but the height is now being reduced. The municipal water-supply was introduced during the year. The city,
gon which & number of prisoners are received, is unhealthy, with a high death-rate, owing to the want of & proper drainage scheme,
{InfAuenza was tife during the year, The sickness and maortality were due to outside causes and not to nny defects in jall life. The city
is insanitary, and in the Ennﬁ: mnlarial fever provails. i, :
| Beada—The ill health in this fail was chicfly due to dl-health of habiwal prisoners on admission. When all the kulcha drains are
3zl.-lum:l by pucea ones, there ought to be a decrease in malarial fevers, except in 5o far as they are imroduced by new admissions, The
{enly apparent causs of sickness in the jail is the water logging of the site.

. Btah—Overcrowding lnsted in barracks Nos. § and 4 from 14th October to :1!-1: Movembaer, inﬂ_!rh\l'lj.l rditwmdr |L_r 'I'l’iirgd::rﬂf fn::ul?r
| buildi The drainage surreunding the jail oumtside is defective, as reporied in the previcus year, e inmates of the jail suffer from tha
mmm as the Imgtpquulaﬁnn. I.Ermb[ﬁl'l no special cause operating inside the jail. The bulk of the prisoners benefit in health
|after admission into jail.  The admissions into hospital were principally due to the sickly condition of the priseners when brought eo jail.

E District.—Mo overerowding ait any time. In rainy weather Earracks Nos. 3, 6 and 7 were wsed as factories during the day

and wera also oecupied at night. As uf:-o is no in the female enclosure, barracks Hzn-s. 2 and 4 are used by day and cocupied also

;‘:d' ht. There are three tanks in front of the jafl, which prebably act s breeding grounds for mosquitoes. Dysentery was due to

tion cansed by malaria ; influenza to its own specific germ, mionia to the germs of influenza and to the preumocoreus ; ague

the plasmodium malarie, which is constantly being introd into the jail by prisoners from the terai and malarious parts of the

flibhie and Bareilly districts ; phthisis to the tubercle bacillus acquired outside ; dinrrhoes to chills, to passive congestions from chstructive
ians of the lungs, heart, and liver, 1o overeating, and occasionally to eating raw grain in the mill-house,
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radabad. — ererowding for o few daysin July and Angust, and the excess was distribated over many wards.
r.a:,frm ward n:;:.;fj;:?n?mq:vin :wnagrd nre too mush enclosed. The hospital is enclosed by a solid wall. Plans hawe submited
1I:::rr .-:ma&-_.-ingthe formier, and work is in progress to improve the latter, by substitating railings for the wall. The diuribution of water
i mat wniversally carried out by pipes. ifmimalurnr providing pipes, and for a pump for the well have been submitted. The water is
abundant and good. . 4 o ‘
Delra Dus.—There was no overerowding. The only death which occurred during the year was from phthisis. The patient
admitted with the diseass in an advanced stage, deaime Adans " £
Ceatral,—From April to the close of the year two factories to t into use to avoid overcrowding, the usual aceommas
d;.tiaﬂn!?einu lessened by I;-“-leluiir1|.r and rEpa-'lrin% work which was going on. ater is supplicd from municipal water works. Sickn
appeared msh.g 1o a considerable extent the resalt of a severe epidemic of influsnza, which accarred in Illmjmg'l.u'nm[qf the year,
prisoners wha died, § were admitted to jail in bad health and 20in indilferent health, Dysentery and diafrhosa were rather
the beginning of the year, tha exact cause being difficult to deterenine. It was prubably the resuit of the malada which was prevalene
the heavy rains of the previous year. et i il L A ;
hansi,—The was some overerowding in many barracks doring the modths of June an ¥ Agae, W was ot of a severe Lype
mp:rjhe ascribed to clisnatic causes.  The sickness and mortality cannot be ascribed o any cause cxisting within the jail. |
Lalitpur.—There was no overcrowding during the year. There were only four deaths, the last three amongst prisoners admitted in
extremely bad health. v ;

PUNJAB. i

- crowding Insted for 41 daye.  VWater lodges in the main enclosures, because the drainage is defective.

the '.E::le;] ‘gmﬂnbﬂrusd.bm mcr'irqpl'l’:t and disinfection it has become good.  The unusual sickness from malarial faver wan
the disease existing in an epidemic form 1o some extent in the distdet, and also to exposare on extramural laboar.  Six cases died in hosp
tal, none of them preventable. Uwing to previous years of famine, prisoners on admission were found to be of poor physique and a good
many with enlarged spleens, . G . o .

—There was overcrowding, particularly in the female ward, for two which was reli nj
into F:;Lr:miﬁ ward. The vmti‘lam:n in :he{amm ward was imp;:md by mmng wnli.l_aminl.hth:c --u-n]!,.E The yard is slill small,
Ague was the chief carse of admissions into hospital, doe to the fact that the people in the district were still weak and anEmic from the
eucessive prevalance of malaria and famine in 1900, The prisoners who died of omonia were all received into the jail in indifferent or
bad health. There were many eases of thia dissase in the free population of the diserict. .

Ferezepore.—Dvercrowding lasted for 156 days. Workshops were used for 61 days. Tents were used outside the jail.

Amritsar.—The jail was overcrowded for 16 days, but no overcrowding of barracks was aflowed to occur, the extra pri ‘being accom-
madated in the mkighnpq. The barracks and hospital are very dravghty in winter. T correct this the large barred doors facing the
gast were elossd with brick and plaster,  All water for drinking, mixing with food, and for washing food utensils, is boiled.  Amritsar
being essentially & malarious district, most of the sickness was due to chimatic conditions bringing about fever and catarchal affections of
the pulmonary and gastro-enteric tract in malarious $ubjects. No other cause for the chief sickness among the prisoners is known
‘I'he hospital is unsuitable for the treatment of proumonia and other pulmonary cases. k|

Lahare Central. —Ventilation is defective, inasmuch as it i3 under 10 square feet por head,  Agus, as ugaal, was thechief cause of :Ekg
ness, [t was, however kept absolutely under contral gmi.ng the malarial months nI Augast o Nuu&m'he.:r by the ugdqui_mu._ and there
were only 381 admissions against 1,512 in the preceding year. Dysentery and diarchea were most |mmh£m in this jail ; :ﬁ
Tigh case and death-rate being, however, the tail end of the epidomic that prevailed doring Novomber and lm Nod GCCIT

from these diseases during the latter 6 months of the year. Tubercle of the lungs again aseouated foc a largs ni of deaths, but
less than 13 men were practically cuned by the open air trestment,  Various improvements were effected and recommendations made
ta the hospétal.

Mung Rasul Central.—The surplus pepulation was accymmaodated in tents outside the jail area. The jail was evacuated by cof
on July tgth, and the whole population was accommodared in tents. This was om asccoust of an epldemic of corebr nal fever.  The
jall has not been otcupied since that day, except since Mavember acth by a arlu_ll mmh}er of prisonecs "”ﬁn'ﬁ-,{mm 65 ta 80, The i
of admission under the head of ague is scooented for by the abundance of mbﬁmmﬂ this year as compared with last. No one escaped bei
bitten, and no one escaped fever. [t alio attacked warders and jail officials, Nearly all of the lateer, including the medical officer, had fever
one time or apother.  The presence of masquitaes may have been due to the flow of water in the canal, which began in June tgar
first time. The increase of preamonia was dus to the habit of convicts s-:'lupmg with their head covered ower with their blankets, ;
in camp, the blankets contained dusz which probably acted as anirritant.  All the camps are very dusty. Mo causecan ba given
dysentery Cerchroospinal fever prevailed ; it was the subject of spacial report and of a special medical commission. ]

ol

NORTH-WEST FRONTIER PROVINCE.

Kohat.—The jail was overcrowded throughont the vear. Actual evercrowding of the sleping barracks was as far a3 possible elimid
na‘ed by using the workshops and sccasionally tents for the aceommodacion of prisoners at night. One workahop was used u:glh'h' T
nights, but was nat used in the day time.  Ventilation in one of the barracks occupied by under-trial Primnar: is very faulty. the
prisopors whe died frmﬂ?ﬂmrnnma. twa nreived with the discase. The one who contracted it inthe jail was sleeping in the ward
mentioned @5 being deficient in ventilation, O the two men whao died of dysentery one was admitted with the disease acute, the
died from the effects of chronic dysentery contracted before impeisonment.

BALUCHISTAN.

Qilﬂl-f—:qo mncrl;rn:&ing The pr]nﬁnﬂ cdnse af sickness was malara. There i3 no collection of water illﬂ'llﬂ]lth_.
Malaria is prevalent in the distsict.  The prevalence of dvsentery and pneumonia cannot be traced to any particular cause. The clim
in winter is very severe, and thers is much pneumonia among the surrounding popalation.

BOMBAY.

Sind Gang.—nly for 3&:*5 in Lhe month of June was the number inexcess of 500, which is the sanctioned sirength of the gang,
and, though for a good part of the vear the number was in exerss of the nominal accammodation, thers was no erowding in any particular
barrack at any time, as the priseners were slesping in the ﬂpﬂldurini the summer season, while dering the winter months tents were
put up toaccommodate any excess number. Hesides, the sirength was kept at a low fipore during the cold ssason.  The water wan
declared by the chemical analyser to be unfit for potable purpose, During the inundation season canal water from the Indus river
was used.  The surrounding country is flat and sandy, andthe camp itself is surrounded by ficlds and water-courses. This appears
o be the chief cause of malarial fevers, ain, the winter in these parts is severe and the variations of temperature. . hence the
prevalemce of pneumoria and bronchitisin the celd season. T risoners on extrasmural work are the chiel crers, as they ang
expesed, on sccount of the matire of their work, to the full variations of temperature. Great care was taken this r to destyoy the
breeding places of mosquitees. All hollows in or round the camp were cither filled up or kept perfecatly dry, and all jungle round the
camp was cleared. This had the efect of reducing the number of mosquitoes, and though ﬂ'lﬂ.lgllll faver did prevail in the in
October and November, It waschiefly of an intermitient type, there being only one ad mission from remittent fever against 63 in the

year. Unfortunately, this year the fevers coming on’later than usual Jowered the sastaining powers of the prisoners, whe then
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The ratios of sickness and mortality will b found in Table XLII.

[became an easy prey to preamonia, which began in.the latter part of Movember, before the convicts had any time to recover from the
S LERY N ‘H:"L of Iever. 1o remedy ﬁﬁ!r the diet of :I:LiﬂlL prisoners was increased by 2 azs, and mn}; conjee was administered in
"I"'ﬂf‘!"“ﬂ' "md.l',' uoners were transferred, and the strengih of the gang wos kepe at o low figure. The work of the prisoners was
also reduced, - they were sent late and brought early, to avoid morning and evening chills. Al available warm clothing and blankcts
E"" issued. E“"“"""“!"”‘ cases were trealed in o separite ward, and vessels with disinfectant were provided for receiving the spita,
itters were htted to doors of barracks, 1o prevent direct draught, and Prompt treatment was given to all cases; and particular care
was aiso taken 10 prevent any crowding of barracks ; tents being freely used, when required.
b - wding existed during the whale year except in the month of May in all the wards. Females had no workshop,
t worked in their sleepirg room. Dysentery and diarrheea were probably due to chill and vanation of tempezature. The whole popula-

tion of Kﬁ:*::, I.';l :nﬁ:érig&[::.-"_‘ privation, if not starvalion; and in ther debilitated state the elimatic effect of an unusually short

Yerrowda.—The jail, except the female and Ewropean pri i “
. : prisons, was entirely overcrowded throuphout the year. Five workshops
r:*‘m'ﬂlﬂﬁ ht, Wﬁ!g:th Mevember 1001, one temporary barrack hu,l.jin{ll 75 prisoners has been occupied. The ventilation
!h‘w and of the }!Hr'm latrines might be improved. Moreover ihe amount of superficial and cubic space allowed is
““m equale for a hospital. There are ne pakba drains § and they are very badly needed, It is hopeless irying to do anythig
ﬁ present bufeha draing, and it is petfectly disgraceful 1o see the pipesof the water milpplin:d for drinking F“"ﬁw running alopg
battam or sides of the channels far l‘ll||a%t water. The crlmnl latrines are fwicha and utterly inadequaie in the nember of sears
for the prison population. Thisis bad bath fram sanitary an disciplinary points of wiew. The water is gpood, but most capricious in
supply ;and prisoners have frequently to be kept working frem 4 4., t0 @ P.M. to ensare & sufficient quantity. The pl'g-ur are frecly
:.“Trﬂl‘!ﬂ to chances of pollution, and it is a good deal the kindness of fortune that we had not a good deal more dysentery and
complaints or an enteric epidemic, The persistent overcrowding was a fertile couse of il health, ‘1his overcrowding was
as marked in the hospital as elsewhere. Proper accommaodation far dysentery and tubercle patients, and for thess sulfering from infec-
tious diseases does not eixst, more _H‘PCM"E' for the two former classes. Most of the admbsions from ague wese belicved o be
"".E‘“' The overcrowding helped goin aedl the liability to agoe and dlso led to a great increase in the bogs. [U is8 suggested that
the bugs may earry the infection as uitoes do. Diysentery occured most frequently among recent admissions. Three prisoners
had tu on admissicn into jail. Cercbro spinal fever was believedto be due largely to overcrowding. In the one case bacterio.
lﬁh"'!' examined, Captain Lamb, Indian Medical Service, reported that the infective agent was the pneumococcus, and the cercbro-
zﬂnl meningitis secondary to pneumonia ; but as this was the only one of the fve that had leng symploms i leaves the guestion in
bt as to whether the cther four were not true cerebeospinal meningitis Recommendations were made with regard to accommodation
wentilation, drainage, etc.

Thaa—Overcrowdirg lasted throughout the FEAL fmﬁtumuﬂunlly distribuated thr t the wards. Thrée barracks were

used a8 works in the day time and as dormitories at night. This overcrowding might have had a prefudicial influence on the
1 health of the Prisoners. The climate of this |ﬂ'=-ll::i'rdmﬁmt agree with prisoners coming from places above the phits, such as
asike. It being relaxing, damp and encrvating, soon predisposes them to develop symptoms of tuberculosis and other diseases. Thus
these Nasik people contnibute nearly go per cent. of the total mortality in this prisen. e chicf factor in the causation of discase and
_WHIE.L"“ climatic, But prisoners were alio admitted in a weak state of health, and were scon attacked with disease incidental 1o
prison fife. The moat around the prison has been filled in, and it is to be seen how far the incidence of fever will be inflienced by its
abolition. Precautionary measures were adepied mliln:wnt an outbreak of plague in the prison, which prevailed more or less
ﬂ!‘ﬂﬁ"_lﬂﬂ the year in the town of Thana and several other parts of the district. Six prisoners were, nevestheless, attacked with
the disease. It is difficelt to assign any cause for these attacks. No dead rats had been found in the jaill premises, ard this
ase hind rot appeared among the establishment. No exira.mural parties had been sent ont, and those attacked had been worling
in the jail garden. Ope man was at work in the flower parden, whero dead rats had been cbserved, and the other was work-
ing in the kitchen n, where no dead rats had been discovered. The under-trial pri had mot been out of custcdy, and had
been confined wo hiscell. It is difficult to say how he contracted the disease, as no rats had been found where he was guartered.
Twao nﬂ':dﬂd and sixty-four convicts were incculated with M. Hafkine's anti-plague serum on the reappearance of the disease in
. Bombay Commoo.—The prison was overcrowded throoghout the year, and workshops wese also eccupied atnight during the
whole year. Temporary sheds were used in the day timeas working sheds. The sickness and mortality were chiefly dee o climatic
causes and 1o general unhealthiness prevailing in Bombay, It is however possible that the continued overerowded stateof the jail contris
buted toa certain extent o the prevalence of relapsirg fever. [t is very surprising that, though plague cases now and then oecurred
in the close vicinity. of the jail, not a single prisoner was attacked during the year,

Bombay House of Correetion.—The jail was overcrowded during the whale year, Temporary sheds -ul'ﬁa.rﬂ.s ]
used. The prevailing discases were due mostly 1o climatic causes. Flague lasted for only one monin from gth March to 10th Apeil. In the
co!2 season, though plague increased in the ¢ity, not a sinele case cocurred inthe jall The coptinually overcrowded siate of the jail

¥ i the sickness and mortality from iubercle,

MNes, z and 4 were

CENTRAL PROVIMNCES.

; . tigor,—'2 here was no overcrowding during the year, The source of infection of the dysentery cises could mot be traced.  The case
of tis was evidently due to cold during the rains.  [urbercle of the lungs was contracted outside the jail. Lhe decreasein the admis-
sions from agoe is attributable to the issue of quinine once 4 week.

_Hoshangabad —There was slight evercrowding, especially in the underrial ward, for sbout two months owing to the large number
remaining from 1goo and the admission of many under-tnal prisoners.  The diseases were mainly due to climabic influences, and not
Araceaple to causes inside the jail.

; Himar.— Overcrowding in the under-trial ward lasted for 6 weeks, Fevers were due to malarial cachexia and previous infoction,
| Several of the prisoners came in with enlarged spleens. Dy:a:?r furmshed admissions during the first two moniths of the' year only,
| when the district population had not guite shaken off the effect of the fanine of 100,  Conjunctivitis was mainly due to the nature of
| the industry, ois., gitti-breaking.

. Bhandarm.— There was slight overcrowding for a few deys i the under-trial ward during the year. ‘The hospital requries better
iwentilation. It would be an advantage to have the town water-supply brought imo the jail.  The mortality cannot e clasded as due to
Any specific cause,

MADRAS.

Madura. — N o overcrowding.  There was a severe outbreak of cholers in January 1gor, snd there seemed to be some comnexion

| between his diseasa and the dipging of duj} trenches for the new h:lH-&upr'g of the jail. Im previous years, before the consiruction

of this jail, all who died of cholera were burted here. A very large number of prisoners were admitied in very bad health with constivtion

by malaria, dysentery, venereal discases, drink, and starvation. The Madera mopicipal water-supply was introdoced into the

‘j.ﬂ 'b,r means of Fipgg.' and all well water discontinaed. fi I]1.¢orm3:'|1:|'lﬂ-cl'lr_3 wore Iried n‘."gu|lrh and in the #rn[lrr season in the loem of
{soluticn, they would have a very beneficial effect on the health of the prisoners and reduce the number of admissions to hespital,

COORG.

| Mercars.— Overcrowding lasted for a fow days, when the maximum number was confined, in wards Nos.1 and 3 aed toe made
{wnder-tral ward. Sickness and morality were due e climatic ard constitutional peculiarities,

| 11
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TABLE LL
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