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THE PREVENTION OF ENTERIC FEVER IN INDIA. 
By LIEUTENANT· COLONEL A. R. ALDRIDGE. 

Royal Army Medical Corps. 

ATTENTION having recently been drawn in the Journal to the 
modern methods of combating enteric fever, and especially to the 
importance now attached to the" carrier," and the rules in force in 
the French Army having been quoted, it may interest those else
where to learn what is actually being done in India on these lines. 

To quote from the Standing Orders for the Military Medical 
Services ;-

"Suspected cases will be isolated in an observation ward; 
diagnosed cases will be treated in a special ward; convalescents 
will be kept in a separate ward. All will be dealt with as infectious 
cases. 

" All men living in the same tent, or section of a barrack-room, 
from which a case has been admitted, will, whenever practicable, 
be segregated and inspected frequently for one month to detect as 
early as possible any fresh cases. 

"Hospital bedding, clothing, and equipment will always be 
disinfected after use. That specially marked for use in infective 
cases will be used. . 

" Bowel discharges and urine, sputa and swabs will be received 
in vessels containing a solution of a reliable disinfectant in sufficient 
strength. The water used for washing the sick will be disinfected 
by boiling or by adding to it quick-lime, chlorinated lime or crm,ol 
to make a solution of 2 per cent., and allowing the mixture to 
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222 The P1'evention of Enteric Fe'ver in India 

stand for an hour. Fragments of food and sweepings from wards 
will be burned. 

"Excreta will be disinfected by boiling, or if, for special reasons, 
chemicals are used, by cresol or 1 in 200 acidulated mercuric chloride 
solution, an equal volume to that of the excreta being thoroughly 
mixed with the dejecta and left for ten minutes. 

"Food must not be left exposed in the wards; and sweepers 
must not be allowed to take away for their own use any frag
ments or remains. 

" Wards in which enteric fever cases have been treated should 
Qe disinfected before being used for other cases; and in every case 
once a year. 

" The following precautions will always be observed in connec
tion with orderlies nursing enteric fever cases :-

"(a) It is most desirable that those not protected by a previous 
attack of the disease should be inoculated, and the operation 
should be repeated when one year has elapsed since the previous 
inoculation. 

" (b) In selecting men for such employment preference should 
be given to those whose age and service in India make them less 
liable to infection. 

"(c) Men employed in nursing enteric fever cases should not be 
allowed at the same time to attend other cases. 

"(d) All washable articles of clothing worn by them in the 
wards will be disinfected before being washed. Cloth clothes. 
should be used as little as possible and only under the special 
clothing. . . 

"(e) Nursing orderlies must be instructed as to the necessity 
and in the method of thoroughly disinfecting their hands, &c., 
before going off duty. Effectual means for this must be provided 
and supervision exercised to ensure that it is carried out. 

"Ward servants and, as far as possible, sweepers employed in 
connection with enteric fever cases should not be allowed at the 
same time to do work for other cases. 

" Convalescents from enteric fever will be isolated until there is 
reason to believe that they are no longer capable of spreading infec
tion. Their f!Bces and urine should, whenever possible, be subjected 
to repeated bacteriological examination, as the discharge of typhoid 
bacilli is markedly intermittent. 

" When it is proposed to transfer convalescents to other stations 
the officers commanding the hospitals concerned will communicate 
directly with each other to enable every necessary precaution to be 
taken. 
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A. B. Aldridge 223 

Cl 'l'he barrack-bedding of enteric fever patients and of the beds 
on each side of them in barracks and all of their clothing which 
may in any way have become infected, will be taken to hospital and 
disinfected .. The bed-cots of these men and the portions of the 
barrack-room occupied by them will also be disinfected. 

" The pans and seats of the barrack latrine and urinary used by 
an enteric fever patient will be disinfected. 

"In order to prevent the employment on any duties entailing 
the handling of food of any persons who may be harbouring and 
excreting typhoid bacilli the following precautions will be taken :-

"All men, British and native, whose duties entail the hand
ling of food intended for British troops in kitchens, officers' 
and non-commissioned officers' messes, regimental and other insti
tutes and clubs, Government and regimental dairies, bakeries, 
mineral-water factories, &c., should be examined from time to 
time by a medical officer. During the enteric fever seasons these 
examinations should be made at short intervals. The medical 
examination will be so directed as to detect those who have 
suffered from the disease either in a form recognised as such, or so 
slightly as to escape recognitIon and those who have been in close 
contact with persons suffering from the disease. 

"In certain cases the Widal test may be of assistance in 
forming an opinion, and those whose blood gives a positive reaction 
are to be considered unfit for such employment unless proved free 
from the bacillus, or the reaction is accounted for by inoculation. 

" No man who has recently suffered from enteric fever shQuld 
be so employed until it has been placed beyond all doubt by 
repeated bacteriological examinations of f!Bces and urine that he 
no longer harbours the Bacillus typhosus. In cases where means for 
carrying out such examinations are not available these men must 
not be employed." 

It is unnecessary to d well on the precautions taken in connec
tion with water supplies, because there is no novelty in them and 
because there is ample evidence that at present water supplies of 
cantonments are seldom concerned in the spread of enteric fever 
in India. In camps and on the march water is undoubtedly a more 
frequent source of infection, and it must be admitted that we have 
not yet any very efficient apparatus or system of safeguarding the 
supply. A solution of the question is being sought in, several 
directions. 

Milk supplies have been much improved in many stations by 
the institution of Government dairies, of which there are now 
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224 The Prevention of Enteric Fever in India 

twenty-four. Bazaar sources of supply are still a very probable 
source of infection, though the small quantity of milk drunk by 
soldiers makes it unlikely to be a frequent source of infection. 

Flies are excluded from hospital kitchens and wards and from 
barrack kitchens by means of wire-gauze doors and windows, and 
in some stations from officers' quarters also. The cleanliness and 
internal economy of kitchens have been much improved to prevent 
the contamination of food. 

In place of the dry earth previously used in latrines a mixture 
of cresol emulsipn and water is used in the pans. This is found to 
keep flies away and produces disinfection of the superficial portions 
of the excreta. Besides thus preventing infection being directly 
carried by flies it also prevents their eggs bei'ng laid in the excreta 
and so lessens the number bred in the filth trenches. 

In a good many barracks latrine seats have been provided with 
self-closing lids and wire gauze doors at the back so as to make 
them fly-proof. 

Endeavours are being made to lessen the accumulations of refuse 
and stable litter and so diminish the breeding of flies. In a number 
of stations incinerators have been installed to burn these. The 
breeding of flies in filth trenches is receiving attention; deeper 
trenches are being made and the trenching grounds are being 
removed farther from barracks. 

Special attention has been directed during the past year to the 
possibility of the direct contamination of food by" chronic typhoid 
carriers." In suspicious cases the blood has been tested for 
agglutinins, and in a number of cases the stools and urine have 
been examined for the B. typhosus. In a few cases the blood was 
found to give the Widal reaction, but this merely raises' a suspicion 
that the individual (if he has not been inoculated) has had enteric 
fever and is no evidence that he is a "carrier." In one case 
a soldier-cook who had enteric fever in 1896 was found to be 
intermittently excreting typhoid bacilli in his urine, but no case of 
enteric fever occurred in his company while he was so employed. 

The scattered distribution of the cases among almost all barracl{
l'ooms and all troops and companies of regiments, and the marked 
seasonal prevalence of the disease, are striking characteristics of 
most epidemics, and are difficult to reconcile with the supposition 
that the 'infection of food by "chronic carriers" is a frequent 
source of epidemics in India; so also is the occurrence of similar 
epidemics in native regiments in which each man cooks for himself. 

The combined observations of a large number of investigators 

P
rotected by copyright.

 on M
ay 22, 2023 by guest.

http://m
ilitaryhealth.bm

j.com
/

J R
 A

rm
y M

ed C
orps: first published as 10.1136/jram

c-13-03-01 on 1 S
eptem

ber 1909. D
ow

nloaded from
 

http://militaryhealth.bmj.com/


.. 

A. R. Aldridge 225 

in various countries show that about 3 per cent. of convalescents 
become "chronic carriers," and a large proportion of these-
80 per cent. according to one observer-are women. Now, there 
are some 1,000 cases of enteric fever in the British Army in India 
yearly, of which about 200 die and 100 are invalided to England; 
so of the remaining 700 we may assume there will be twenty-one 
"chronic carriers." But not more than 3 or 4 per cent. of soldiers 
are employed in connection with food, so only one or two such men 
can be accounted for yearly in the whole army, and it is difficult 
to believe that the proportion among natives employed in a similar 
way is very much greater. 

On the other hand, all these" carriers" must be looked upon as 
sources of indirect infection; but in this respect their numbers can 
be only insignificant compared with those of unrecognised cases 
and of all recognised cases before admission to hospital. An 
examination of 200 temperature charts showed that the fever had 
commenced on an average three days before the men were admitted 
to hospital, and probably there were more cases, as in many of the 
records the dates of attack and of admission are taken as the same. 
Of seventeen cases which occurred in an outbreak at Lucknow, and 
in which the dates of attack were carefully enquired into by the 
Divisional Sanitary Officer, the average number of days the men 
remained out of hospital was 5'7; the minimum being two and 
the maximum twelve. Many reports show that not infrequently 
men remained out of hospital for seven or eight days, and in some 
cases ten to fourteen days. For each" chronic carrier" there must 
thus be from forty to fifty such men equally dangerous for shorter 
periods. 

The incidence of cases by small groups from the same barrack
room at intervals corresponding closely with the incubation period 
of the disease, which has often been pointed out and tabulated 
(Army Medical Department report for 1906), supports the view 
that such men are among the most frequent sources of infection; 
and emphasises the importance of stricter endeavours to isolate 
men at the earliest possible stage of the disease. 

Conradi1 has recently again drawn attention to the fact, already 
well known, that the bacilli are discharged in the stools during the 
incubation period and earliest stages of the disease. He believes 
that the disease is particularly infectious during the early stages, 
and of twenty cases investigated by him he considered that twelve 

1 Klin. Jahrb., vol. xvii., faBc. 2. 
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TYPHOID CARRIERS, 1908. 

.. DATE OF -" " .~-S Rank S Corps Station Fleees Urine How disposed of .. 
~g Z 

Attack Cessation of Posit·i\'e 
fever result ---------- --------------- --------------- ------ ------------------

1 Private .. H. 1st Bedfordshi·re Naini Tal .. 17.5.07 13.7.07 27.4.0B + + Invalided to England, 
Regiment at 5.5.0B + - 2B.11.0B. 

Jhansi ~5.11.0B +' -2 .. .. L. 1st Bedfordshire .. . . 21.4.07 13.7.07 1B.7.0B - - Invalided to England, 
Regiment at 19.7.0B + - 2B.11.0B. 

Jhansi 25.11.0B + -3 Gunner .. C. Ammunition 
" 

.. 12.3.0B 30.3.0B Examined Bacilli Examined Invalided to England, 
Colp.mn at 13 times recovered 9 time3 with 28.11.0B. 

Meerut 11 times negative 
result 

Battery, I 
1.9.0B + -

31.12.0B + -4 Bombardier s. 77th .. .. 13.5.0B 15.6.0B 3·9·OB 

} Invalided to England, 
R.F.A. at to - + 1.1.09. 

Fyzabad 19'9'OB 
lB. 11.08 1 

to ) - + 
5.12.0B 

21.12.0B - + 5 Private .. O. The Cameron-
" 

.. 9.5.0B 27.5.08 20. 11:0B + - Invalided to England 
iaIis at 1.1.09. 

Cawnpore 
26. l1.0B + -6 .. .. P. 2nd N. Stafford- .. .. 11.5.0B 22.6.0B . . + - Invalided to England 

shire Regiment 
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7 Private "I S. 2nd Roy",l Fusi- Secunderabad 8.12.07 26.2.08 1.6.08 + - Iuvalided to England. 
liers 8.6.08 + -I 8.7.08 - + 

12.7.08 + + 
19.10.08 + + 

7.12.08 + + 
15.12.08 - -

8.2.09 + -
13.2.09 + -
16.2.09 - -

8 
" 

.. s. 2nd Royal Fusi- Wellington .. 4.6.07 12.9.07 17.12.08 - + Sent to England as a 
liers 29.1.09 - .- sick transfer to join 

30.1.09 - + Army Reserve. 
9 

" 
.. U.* 2nd Royal Fusi. Secunderabad .. .. 10.11.08 + + . . 

liers 13.11.08 - -
11.2.09 - -
14.2.09 - -

10 Mrs. .. N. 1st Manchester 
" 

19.9.08 20.11.08 24.11.08 - + Proceeded to Ramp-
.5.12.08 - + tee to join her hus-

13.12.08 - + band's regiment. 
22.12.08 - + 
31.12.08 + + 

3.1.09 - + 
15.1.09 - -
19.1.09 + -
20.1.09 + -
26.1.09 - -

11 Private· .. S. 1st Sherwood Bangalore .. .. 1896 7.7.08 - + Removed from duties 
Foresters 14.7.08 - + as cook. 

20.7.08 - + 12 Mrs. .. L. D Battery,R.F.A. Mhow .. 1908 .. 3 months' .. . . Remains with corps . 

I 
convales- Advised to take pre-

cent cautions. 

* Nursing Orderly. Before return to duty he was examined according to the procedure in force, and found to be harbouring the 
B. typhosus. He was kept on duty at the hospital; but since his first examination the result has been negative. Employed as cook. 
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228 The Prevention of Enteric Fever in India 

contracted the disease from other cases during the first week, six 
during the second, and only two at later stages. 
. Knowledge of the epidemiology of enteric fever is still far from 

the stage at which we can concentrate our efforts at prevention on 
one channel only. The only safe policy is to safeguard all possible 
sources. 

·Paratyphoid bacilli were, during 1908, isolated from the blood of 
four cases; three of these were paratyphoid a. In addition six 
cases were diagnosed paratyphoid a, two paratyphoid {3, and one 
"paratyphoid," on the results of agglutination reactions; but this 
is recognised as being insufficient evidence for a certain diagnosis. 

With a view to isolating convalescents more completely than 
can be done in most stations, and at the same time providing 
opportunities for detecting "chronic carriers" with as much 
certainty as possible, convalescents from the 3rd,· 5th, 7th, and 
8th Divisions Were sent to Naini Tal. The depOt is about a mile 
from the civil station and no . other troops were stationed there. 
The Divisional laboratory is at Naini Tal and a special officer, 
Captain D. Harvey, was detailed to carry out the bacteriological 
work. A steam disinfector for clothing and means for boiling all 
excreta before disposal were provided. The depot was opened on 
April 8th, and during the remainder of the year 310 convalescents 
were received-that is, excluding those invalided to England, more 
than one-third of the convalescents from all India. 

The urine and falces of each man (unless already found to be 
a " carrier ") were examined for about seven consecutive days, and 
none were sent back to their stations until at least fonr months had 
elapsed since the cessation of fever. It was found that the great 
majority of convalescents cease to pass bacilli in their urine within 
a few weeks of convalescence; only one man was found still passing 
them by this channel. Of 190 men whose excreta were examined, 
six were found to be still excreting bacilli (five in the freces and 
one in the urine) more than six months after cessation of fever; 
that is 3'1 per cent. of the convalescents. These men were all 
invalided to England and were still excreting the bacilli, eighteen, 
Hixteen, twelve, eight, and six months after cessation of fever. 
During the year 1,472 examinations of falces and 1,448 of urine 
were made. 

As regards the effect of this measure on the incidence of enteric 
fever at the stations from which the convalescents came, it is found 
that the admissions for enteric fever from all the stations which 
sent convalescents to N aini Tal show a reduction of 9 per cent. 
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A. R. Ald~'iage 229 

on the figures for 1907, while the remaining stations show an 
increase of 26'0 per cent. 

As a result of this trial a similar convalescent dep6t for Southern 
India has been established at Wellington. 

At stations from which convalescents could not be sent to N aini 
Tal they were isolated as strictly as practicable locally, and where 
laboratories were available their excreta were similarly examined. 
Five" chronic carriers," two of whom were women, were discovered, 
also a nursing orderly, who was a "temporary carrier." Of the 
men one was invalided to England and one proceeded home time 
expired. 

The table on pages 226 and 227 shows all the" carriers" that 
have been discovered during the year. 

Early diagnosis, a most important factor in prevention, has been 
much facilitated by the adoption of blood cultures to isolate the 
bacillus. This method' has been carried out in 372 cases, of which 
119, or 32 per cent., were positive. 

The means taken to detect "carriers" among persons handling 
food have already been mentioned. 

In addition to those made at Naini Tal 269 examinations of 
the freces and 591 examinations of the urine of convalescents and 
healthy persons were made at other stations. 

Anti-typhoid inoculation has been carried out extensively during 
the last two years. No figures are available to show the average 
number of inoculated men present during 1908, but the following 
statement shows the numbers present on January 31, 1909. From 
this it may be assumed that the number of inoculated men was 
approximately one third of the total, or half as many as the 
non-inoculated, omitting those protected by a previous attack of 
enteric fever. 

During 1908 there were 825 cases of enteric fever and 164 
deaths among non-inoculated men, and 173 cases and 24 deaths 
among inoculated. These resuHs correspond very closely with 
those previously obtained in India.1 Spealdng generally, it may 
be said that the attack-rate in inoculated men is reduced to 
rather less than one half, and the case mortality to about two
thirds, of the rates in uninoculated men. 

Of the cases in inoculated men two were admitted to hospital 
within seven days of their first inoculation, and so probably had 
acquired the infection before inoculation; five others were admitted 

1 Army Medical Department Report, 1907, pp. 103 and 104. 
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CENSUS OF WARRANT AND NON· COMMISSIONED OFFICERS AND MEN, BRITISH SERVICE, INOCULATED AGAINST ENTERIC FEVER, 

TAKEN ON THE LAST DAY OF JANUARY, 1909. 

India Command. 

(1) (2) 

NUMBER OF INOCULATED MEN WHO HAVE NOT HAD ENTERIC FE1rER Number 
Number of ioocu-

menwbohave Total laled two 
had enteric Last inoculation in or more 

fever whether 'times 
inoculated I or not 1896 to 1899 to I 

1898 1900 1893 1897 1898 11899 1900 1901 1902 1903 1904 1905 1906 1907 1908 1909 

--- ------ ------ --------- ------------ --------- --- --- ---- ----
2,900 1 65 1 - 14 

I 
206 49 85 37 3 33 244 1,818 10,046 10,493 901 23,996 16,000 . 

I / 
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A. R. Aldridge 231 

within thirty days of inoculation, and may have been infected 
before inoculation. None of these cases were fatal. 

The following table shows the intervals between inoculation 
and attack as well as the influence of one and two doses of vaccine :-

1 year 2 years S years 4 years I 5 years 
Over 

I 5 years 
--- ------ ---.. '" '" .. '" .. 
" " " " " " .~ .~ .~ 

0 0 .~ .. 
'" '" '" 

.~ 

'" 'gj '" .. 
's = 's .c 's .c 's ,;: 's .c 's ~ 

:l ~ .. .. ~ :l "" "0 "" '" "0 
~ "" ~ -cl I=l -cl I=l -cl I=l -cl -< I=l I=l 

----.--. -- - - - - - - --
Received 1 dose only, within 26 2 14 1 1 .. 2 1 .. .. 4 1 

Received 2 or more doses, 52" 8 47 4 .. .. 1 1 .. .. 1 .. 
within 

Number of doses uncertain, 8 1 8 1 1 1 .. .. 1 1 7 2 
received within 

-------- -- - -- - - ------ - - --
Totals .. .. . . 86 11 69 6 2 1 3 2 1 1 12 3 

.. In three cases the last dose only was received within one year, the previous doses 
having been received earlier. 

The next table shows the case mortality, duration of fever, and 
the incidence of certain complications in inoculated and non-inocu
lated men;-

Percentage 
Case Mortality Duration of 

I % Fever in days Intestinal Perforation Thrombosis hremorrbage 

Uninoculated 19'88 23'97 15'52 4'73 3'03 

Inoculated 13'87 21-70 10'40 2'90 2'90 

As regards the result of the measures for combating enteric 
fever which have been in force during recent years, the following 
table shows that there bas been a steady fall in the number of 
cases and of deaths. 

A familiarity with the subject of enteric fever for a series of 
years convinces one that the surest test of its prevalence is the 
death-rate. The very mild cases are so difficult of diagnosis in 
a country where many other fevers are prevalent tbat it is some
what a matter of fashion how many of these are diagnosed as 
enteric fever. No doubt bacteriological aids to diagnosis, which 
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232 The Prevention of Entmic Fever in India 

are becoming better understood and more generally used, tend to 
include more of the slight cases_ This is indicated in the diminish
ing case mortality, and is of great importance in lessening the foci 
of infection_ 

It is of interest to notice that with the decrease of enteric fever 
there has been a simultaneous decrease of dysentery, which tends 
to confirm the opinion that this group of diseases is propagated by 
similar agencies to those responsible for the spread of enteric fever_ 

Enteric Fever Dysentry 

Years 
Ratio per 1,000 Ratio per 1,000 

Case Mortality 
Admissions Deaths AdmissiOIl!iJ Deaths 

1898 36·3 10·00 27·7 29·8 0·78 
1899 20·6 5·14 25·0 25·4 0·65 
1900 16·0 4·77 29·8 25-8 0·86 
1901' 12·8 3·32 26·0 21-3 0-97 
1902 16·7 4-29 25-7 20-4 0·69 
1903 19·6 4"18 21"4 16·9 0·70 
1904 19·7 3·76 19·1 12·6 0·42 
1905 16·1 3·00 18·6 13·4 0·46 
1906 15·6 3·19 20-5 15·2 0·53 
1907 13·1 2·77 21·1 11·7 0·33 
1908 14·6 2·74 18·8 14·4 0·42 

I During the trooping seasons 1899-1900 and 1900-1901 only about one third of the 
normal number of men arrived in drafts from home_ 
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