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'l'HE CANTONMENT ANTIMALARIA PROBLEM. 
AF'TERTHOUGHTS. 

By MAJOR T. O. THOMPSON, 
Royal Army Medical Corp8, 

AND 

CAPTAIN P. F. A. GRANT, O.B.E., 
Indian Medical Service. 

A FEW months ago a series of random notes on the subject of this 
heading were submitted with the idea that they might form a suitable 
subject for discussion by a correspondence circle. 

The notes were in no sense intended to be an authoritative treatise on 
the subject, but were in the nature of an invitation for criticism by others 
who had faced and solved 'or tried to solve this cantonment antimalaria 
problem. 

Criticism or discussion, it was hoped, would bring to light· other valuable 
points of view which would be a help' in consolidating :the opinions and 
efforts of others who are engage~ in facing this problem. 

Alas! little success has been achieved up to; the present, as no critical 
discussion has al:l yet appeared in our Journal. ; f - . 

Major J. K M. Boyd in the January number,f1929; has. very kindly 
endorsed and .to a certain -extent amplified the points which were brought 
forward; . More recently Major R. A.ManseIl has dealt with the subject 
of the prophylaxis of malaria and has also written a direct criticism of the 
points raised iuthe series of notes; In the hope of ,further criticism and 
of eliciting the opinions of other experts the following notes, including some 
criticism of the. points raised by Major Mansell,are put forward for 
consideration and possible discussion. 

Afterthoughts are said .to 'b'eoL doubtful. value; and- Major Mansell, in 
Sep"tember, 1929, in -his article entitled "'Some:Answers to the Cantomi:ient 
Malarial Problem," quotes Mr. Augustine Birrell to the effect that the abrupt 
asking of questions is " offensive" ; it is therefore with considerable trepida
tion that we venture on further remarks" on "this matter. Blit as the original 
obje'ct was to raise a discussion from some of our other expert antimalario
logists, and as that object has not yet been attained, we venture to inflict 
these afterthoughts, avoiding as far as possible the offensive asking of 
questions. 

Far be it from U'3 to decry any antim'tlaria work, which everyone 
knows is often carried out under extreme difficulties of climate, shorLage 
of personnel, indifference or obstruction of inhabitants, and the clashing 
interests of different departments, work which often, in the face of many 
adverse factors, produces such excellent results. 
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But our contention is that, with our cantonments such as they are, our 
r:esults will'be even'better if we concentrate on spending most of the money 
.available on I, mass protection," while we continue also one or two of, the 
most efficient antibreeding methods which are suitable toeach locality or 
to the particular cantonment concerned. 

Let the local antimosquito breeding methods include expenditure and 
work which is considered directly beneficial, or which is held to be a direct 
attack against the malaria vectors of the cantonment, but do not let 
-considerable sums be expended out of antimalaria grants for mere minor 
il.'epairs and works and schemes of drainage which, although they can 
remotely be considered to be of an antilllalarianature, should in reality 
be met from minor works grants and M.E.S. expenditure for the general 
upkeep of the station. Often items such as repairs to bridges, drains, 
.gutterings of barracks, and so on, items which have no real bearing on the 
malaria incidence of the cantonment, are pushed into antimalaria schemes 
to secure the necessary funds. It is true that they can sometimes be 
,considered to be of an antimosquito nature, but so often they are merely 
minor works and repairs which should be met from station engineer funds 
and are foisted on :to the medical services as being the easiest method of 
obtaining the money. It is this expenditure which should be severely 
ilcrutinized, and the money so saved should be used in lump sums over a 
period of years in securing mass protection where it is considered that the 
.best results will be obtained. 

That antimosquito breeding work as such must continue in our 
.cantonments, and that it has, does and will give excellent results in many 
cases is quite certain, but our object is to endeavour to show that our 
.average cantonment is so placed and has such disadvantages that, although 
the local antimosquito breeding work is efficient, greater efficiency WIll be 
-obtained' by mass protection. 

We will try to answer, if possible, the points raised by Major Boyd and 
by Major Mansell, and endeavour to make clear and amplify some of the 
nndomnotes and "offensive" questions which had been previously 
perpetrated. 

Major Boyd kindly agrees with us on the majority of the points which 
were put forward. He refers particularly, however, to mosquito surveys and 
the relative cost of malaria as shown by case incidence, also to fumigation 
arid" spot-maps," and agrees that protection if'! a main stand-by, but quote~ 
examples to show that the mosquito net is not an infallible protection, and 
agrees that the collective protection of proofed barracks is the ideal. On 
-considering the points in detail the following afterthoughts arise ;-

(1) ON MOSQUITO SURVEYS AND MALARIA SURVEYS. 

Major Boyd quotes the example of a survey carried out by himself at 
Lahore, and mentions his surprise at the astonishing number of breeding 
places which. he found, although there was an energetic but overworked 
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370 The Oantonment Antimalaria Problem-Afterthoughts 

antimalaria officer present. He goes on to point out how inadvisable it 
would be for the orderiy officer, staff surgeon, umpteen~other-duties officer, 
and anti malaria officer to be wandering round cantonments in the heat of a 
midsummer day. He suggests tha~ for such surveys it is not necessary to 
have a medical officer, but that civilian help should be co-opted and that 
a central committee should be formed for the whole country with the 
A.D.M.S. and the S.M.O. as the local controlling agents. But he speaks 
of a district anti malaria officer, which implies more personnel, and this is 
just the one thing which at present appears to be so difficult to obtain and 
which means the extra expenditure of precious and limited funds. Also 
this scheme is surely in actual being even at the present, although perhaps, 
from Major Boyd's point of view, it is limited too much to military activity 
alone. We have the Director of Hygiene and Pathology in touch with the 
Central Institute at Kasauli with chains ofA.Ds.M.S. and S.M.O.s, assisted 
by officers of the hygiene and pathology branches, the D.A.D.s of H. imd 
P: and the officers in charge of laboratories. it is true that the actual 
carrying out of any mosquito survey usually devolves on the last-named, 
and it is just because they have so many other duties that the attainment of a 
proper mosquito survey is so difficult. Incidentally, these hardworked 
officers need leave during the hot weather just as much as anyone' else, 
and this implies a change of personnel somewhere in the middle of the 
malaria season. Also many stations have no laboratory. 

In 1927 Major G. Covell, LM.S., published two excellent brochures on 
mosquito surveys, under the auspices of the Iridian Medical Research Fund, 
which cover the distribution of anopheline mosquitoes throughout India 
and Ceylon. From these it is quite possible to obtain a very good idea of 
the malaria vectors present in any particular cantonment, but this of course 
will only form a rough guide to a basis for a proper mosquito survey of the 
cantonment on which to found the working details of the requisite anti
mosquito breeding scheme. 

The question arises, what is that work to consist of and who is to be called 
upon to do it? Can the officer who is detailed as antimalaria officer keep 
himself completely au· fait with the mosquito-breeding situation throughout 
the whole of the season? 'Can he keep control of all mosquito breeding in 
the cantonment area alone, apart from outside areas; 'to such an extent that 
this method can be relied on for reduction of malaria without recourse 
to any form of, mass protection? It would seem from the difficulties 
which beset him to be an extremely doubtful proposition. 

For schemes which are to produce any real results a continuity of 
POlicy over a course of years is an essential factor. The first item of any 
such continuous policy naturally is a survey on which to base ideas of 
expenditure ,and action. But can that survey be a complete malaria survey, 
or even a complete mosquito-breeding survey? ' 

, During the course of the last four to eight years it is true that in the 
majority of cantonments very definite schemes showing a .,continuity of 
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policy have ·been worked out, and that these are based on malaria surveys 
of varying exactitude and on spot-maps of breeding places which are kept 
up to date from year to year. This information iF! available from the 
S.M.O.'s files for use by the anti malaria officer, and no doubt affords him 
a considerable amonnt of assistance in his work. 

In a recent publication, "How to Do a Malarial Survey,"- by Colonel 
S. R. Christophers, Major J. A. Sinton, and Major G. Covell (Health 
Bulletin, No. 14, Malarial Bureau, No. 6, of 1928), the authors stress the 
fact that for any attempt directed towards the reduction of malaria, the 
work should be commenced by a malaria survey as contrasted with a 
mosquito survey. They say, " To take action apart from survey is to work 
in the dark. Surveys are the eyes and ears of malarial work and should 
be so regarded:' 

They also put the question, " When should a malarial survey be under
taken?" and answer it by saying, 11 Always, when it is. desired to take any 
action in regard to prevention or amelioration of malaria in any circum
stances whatsoever"; and again, " Malaria is of vital importance to those 
responsible for troops, whether stationed in cantonments or on active 
mobile service. Malaria survey is the only means by which the type of 
information required in these cases can be gained." 

They particularly point out, however, that" a mere record of breeding 
may at times be useful, but it is not a malarial survey." and they go on to 
state in respect of malaria surveys that" when the facts have been fully 
elicited it is, however, the business of the malaria officer to give his full 
attention to this:~ . 

If the military antimalaria officer is hard put to it to keep in touch with 
antimosquito breeding work in his cantonment, surely he will find the 
giving of his full attention to a proper malaria survey an impossibility, and 
must rely on the gradually accumulated knowledge contained in the 
S.M.O.'s files and in previous schemes. If he is keen on his work, and if 
he can devote a reasonable amount of his time to it, he will Ulidoubtedly 
add his quota to the general knowledge, but in very few cases will he be able 
to carry out a full and proper malaria survey. 

A further point is the type and size of the staff required for a malaria 
survey. Can the average cantonment pmvide or afford such a staff year by 
year or at moderately frequent intervals? The authors of. "How to do a 
Malaria Survey" give the details of the staff which they consider to be 
required for a small survey. 

It consists of the following :-. 
Malaria Officer. They state that if possible he should be a medical 

man; this is opposed to Major Boyd's view. One sub-assistant-surgeon; 
one laboratory assistant, paid auything up to Rs. 60 a month; one insect 
collector, paid according to circumstances; one clerk; one chuprassi; one 
sweeper. 

Apart from the possible difficulties of securing the .actualpersonnel, the 
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actual cost involved would be a very serious drain on the allotment for any 
average cantonment, and would seriously handicap the amount of preventive 
antimosquito breeding work which could be done. 

Therefore it appears that in the average cantonment lack of funds alone 
will prevent the luxury of a full malaria survey, and that a saving of funds 
towards the production of mass protection will in the end give the most 
satisfactory results. 

Major Mansell appears to think that we implied that we are not capable 
of carrying out mosquito or malaria surveys, and that they are not made 
in our average cantonment. It would be as well to make the point clear 
that with our present method of annual schemes and continuity of policy, 
records of numerous surveys do aCtually exist for the average cantonment. 
Mosquito-breeding surveys of past years are epitomized in the form of 
cantonment spot-maps, and are being added to little by little. 

But it is not unc.ommon to hear inspecting or other advisory officers 
say, "What we really want is a thorough malaria survey of the whole 
cantonment." 

Our point, however, is, in view of what is entailed by a complete 
malaria survey, can the antimalaria officer or the S.M.O. cope with 
a malaria surveyor even keep abreast of a mosquito survey, in addition 
to his other duties, and hope that by such activities he is going to affect 
malaria incidence to any greater extent than has already been achieved, 
unless aided by the advantages of mass protection? 

Remember that he is working with a constantly shifting population, in 
an area which is markedly limited in some respects, but potentially 
unlimited in others, and an area which is closely hedged about by other 
areas over which he has no control. 

The incident quoted in the previous notes of the officer having a 
multitude of duties was an actual example, and occurred in a station of one 
brigade strength with a cavalry brigade in addition. That officer was 
actually O. i/c dermatological section, officer detailed for training of 
stretcher-bearers and sanitary squads of two units and the R.A., officer 
in charge medical wards, medical officer in charge two units and the 
B.A. Brigade, temporary staff surgeon and antimalaria officer. He was 
intensely keen on his antimalaria work, but was, in spite of protest, 
ordered in the middle of August to another district. 

He certainly could not be in a position to complete any mosquito or 
malaria survey. 

This is obviously an extreme case,· but it appears to support the 
-contention that undere present condition, lapses in anti mosquito breeding 
work must be covered by mass protection. and. that full malaria surveys 
·can rarely be carried out. 

In stations or cantonments in which mass protection, other than by 
mosquito nets, has not yet been obtained, and in which it is not likely.to 
be obtained for some years to come for lack of money, it is obvious that 
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efforts towards reducing or controlling the malaria incidence must be 
directed towards the prevention of breeding or the destruction of mosquitoes 
in the immediate vicinity of the troops concerned. 

Major ManseIl produces histograms of the malaria incidence of " one of 
the most malarial districts of north India," which show a marked diminution 
of incidence during the past three years. This he attributes tentatively to 
the results of expenditure on antimosquito breeding methods. It would be 
as well for us to remember that, on the whole, the last three years have 
been astonishingly favourable for a natural reduction of malaria in many 
parts of the country; particularly has this been the case for the year 1928 ; 
and to remember, also, that even now so little is known as to the wave 
incidence of malarial epidemics, that we cannot rightly judge results from 
three, five, or even possibly ten years, and that a rude awakening may be 
in store for us this year or the next. 

(~) ON THE COST OF MALARIA. 

How should the cost of malaria be judged? Should we think of it in 
terms of the number of days lost, or the hours wasted per man, or are we 
to think of it in actual cash cost? 

If we merely state that the cases of malaria are so many, this conveys 
little or nothing to other than medical minds. 

If we turn this into hours wasted or the numbers of days' work which 
have been lost, we get a slightly better result which, however, does nqt 
really appeal to the layman and to those who control the purse. 

If our figures are sufficiently startli'llg, we may make some impression 
and cause a mild astonishment either at the wonders of malaria or at our 
'wonderful statistical ininds; probably the latter. 

What we require for such a purpose is actual figures in the equivalent' 
of hard cash. We want to be able to go to the purse-holders and say, 
"Look here, in such and such a cantonment the cost, the actual cost, of 
malaria during the last three years has been so much, we know that the 
antunalaria. measures have cost so much, and that judging from the past 
three years this expenditure has reduced the incidence so much,. and has 
produced It net saving of so much." 

If the question of mass protection is to be taken up in any particular 
cantonment, we must be able to give comparative measures and results 
judged after a period of years. 

Major Boyd in his article gives a series of figures of days lost. These 
figures are startling enough to show us the appalling ravages of malaria, 
but would they not convey much more to the lay mind if they were con
verted into cash costs? In commercial enterprises, such as tea and rubber 
estates, cost is of great importance and governs the whole procedure. 
The actual cash cost of. malaria. is. balanced against the remedial· cost and 
may be shown as a heavy debit. 

The controlling authority can show that, the·' enterprise is failing and 
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that preventive measures will make it a paying concern; therefore all such 
preventive work is included as part of the running expenses of the paying 
commercial concern. For this reason the expenditure is readily granted. 

With the Army it is very necessary to show, in the same way, how a 
certam expenditure will produce a definite saving, but we must be prepared 
to justify ourselves both on paper and by actual facts. Next comes the 
question of securing the necessary figures to use for our purpose, for 
impressing the lay mind of the purse-holders of the need for any particular 
antimalaria measures. 

Figures of malaria are readily available, but can we guarantee that 
these figures really represent the true facts of the case? We have many 
returns in the Army which give us, and those in high authority, the 
reputed numbers of malaria cases. Can we honestly, in many a station, 
state that the figures shown do actually represent the number of cases of 
malaria ? We think that a few years ago such a statement would certainly 
have been taken with a very large grain of salt, but in the past three or 
four years there has been much more of a tendency to admit cases and to 
show the real state of malaria. 

It is no use for us to juggle with the figures in order to prove our case 
ior demanding certain expenditure. 

We must be honest and must show all cases of malaria if we propose to 
get a true picture from which to work. 

In the past it must be admitted that there has been much hiding of 
cases by detaining mild cases or treating them in barracks. Such con
cealment may be done to avoid unpleasant" strafes" from higher hygiene 
branches, or merely with a view to keeping men at work, but this is an 
important consideration in judging between different stations and different 

. hospitals. 
The following story may illustrate the point ;-
At a certain nameless station, a thorn in the side of the district, the 

Hygiene and Malaria Officer, and the O.C. British hospital went to· see 
the O.C. Indian hospital about the very large number of malaria cases 
which were being admitted. The O.C. Indian hospital was the senior. 
He " pooh-poohed" the idea of much malaria and said, Ii Malaria, I can't 
understand it, here we are getting none at all; look at that chart, one case 
only in at present! " 

At that moment in walked the O.C. of the local battery and said, 
"I have come to see you a.bout the amount of sickness amongst my 
personnel. You have so many of my Indian drivers detained and marked 
, attend C ' that I really have not enough to carry on with. What can you 
,do about it'?" The O.C. Indian hospital sent for the Indian officer who 
was doing the medical work of this unit and asked what all this sickness 
was. "Oh, Sir" was the reply, "these are all those mild cases which you 
told us to treat in barracks; they are all malaria." 

Surely then, we must make it a hard and fast rule that every single 
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case of malaria is to be admitted and shown in returns if we are to get any 
real conception of the true state of malaria incidence, even though for a 
year or two our admission figures shoot heavenwards. 

Another point in this connexion is, are we going to base our ideas of 
malaria infection on fresh cases, excludillg relapse cases, or are we going 
to consider all the admission figures for malaria, believing t1:iat every 
hospital is admitting all cases of malaria? The distinction between a fresh 
case and a relapse case or a re-infection is extremely difficult and is 
certainly not a matter which any average medical officer can guarantee; 
and yet one sees, time after time, reports and returns where the small 
number of fresh cases is cited as evidence of lessened malaria, while the 
whole malaria figure probably remains the same. l:)urely then we must use 
the whole malaria figure to get any true picture of the incidence. 

In many a station there is a marked discrepancy between the malaria 
rates shown by the British and the Indian military hospitals. We do not 
think that this can be due entirely either to a definite preference of the 
anophelines for the British areas of the cantonment or, on the other hand, 
to the intense acquired 11 immunity" (?) to infection of the Indian personnel 
in the cantonment. We think that thfl British hospital rates give a much 
truer picture of the real infection of the cantonment. 

That mahtria figures have been, and still are, colossal is very clearly set 
fodh by Colonel J. Mackenzie, R.A.M. C., in his excellent resume of the 
health of the Army in India in the JOURNAL OF THE ROYAL ARMY MEDICAL 
CORPS for November, 1928. 

The results shown, even though the absolute accuracy of figures from 
some stations may be doubted, are quite sufficient to justify all efforts to 
secure the necessary expenditure on remedial measures and to produce 
hard-cash figures of the relative costs. 

Having got our figures of the malaria incidence, how can we convert 
these into the relative costs? We must know the approximate cost of 
keeping one patient in hospital and off duty for the average time. We 
think that an average of seven days in hospital and a further ten days off 
full duty should cover the actual time lost. We now require figures from 
the pay department as to the actual cost of the up-keep of all our hospitals 
per patient per day, not merely the cost of food, etc., of the individual 
patient. Inquiry from a certain pay department elicited the figures of 
Rs. 11 for British troops and Rs. 9/8 for Indian troops per day. 
We suggest that these might be checked and the correct figures be 
circulated to all concerned. In addition to this we also require some idea 
of the value of a man's work and the loss to the State when he is off duty 
for sickness. This is a difficult item for the ordinary lay mind to determine. 
Perhaps it will not be overstepping the mark if we consider that for ten 
days off full duty it is a loss to the State of Rs. 25. 

Having got figures of incidence and of relative costs for each case, we 
cannot merely say that, if 100 cases less are admitted for malaria., then we 
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shall save 100 times the cost of one patient, because in the long run, even 
if those cases were not admitted, a proportion of the medical personnel and 
the hospitals would still have to be maintained . 

. We suggest that for purpose of formulating antimalaria sch ernes, it 
would be a great help if some general figure of the total cost of each 
malaria case could be obtained and circulated to all. This would give 
some idea as to whether the relative cost of the proposed remedial measures 
would give a possible saying. 

Once we have the relative cash costs available we are in a much more 
satisfactory position for putting forward some essential scheme which 
undoubtedly will reduce malaria in our cantonments. An example of how 
this can be used may be quoted with advantage. 

During the malarioue period of the hot weather and the monsoon, some 
2;000 troops are sent from the plains to Ranikhet. They are sent by train 
to Kathgodam and used to march fifty miles to Ranikhet by a road of which, 
at least, one-third was in the malarious lower hill areas, with three camps 
actually in these areas. It was found that a large number of men, who 
had been sent to the hills for cold storage, undoubtedly were being infected 
during this period of transfer. One of us worked out the relati ve costs and 
showed that, even taking only cases definitely infected during the journey, 
the cost of this malaria plus the cost of the upkeep of the call1ps would 
justify the introduction of motor transport and might actually give a saving. 
'fhe result was that motor transport for the whole of the troops on this 
route was sallctioned, and a most satisfactory reduction of malaria from 
this source was obtained. Incidentally, we might remark that Colonel Fry, 
who was then the A.D.M.S., when first approached with this project 
remarked, " Yes, very good, but don't expect me to believe any of your 
figures." 

However, we obtained our object. 
A few months later the Controller of Military Accounts met one of us 

and said, •. Oh, you are the fellow who has cost the district 72,000 rupees." 
We think that he held a biased view. 

If we consider our average cantonment in relation to this question of 
relative cost, it would appear that in many cases mass protection will be 
the most effective and the cheapest in the long run. But we mUFlt be 
prepared to augment this by: other obvious measures, and be prepared to 
show that the initial outlay will give a final reduction of the incidence and 
cost of malaria. 

(To be continued.) 

• 
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