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The anti-malarial work here reported upon 
was initiated in 1926 under the auspices of 
Messrs. Duncan Brothers of Calcutta, the 

agents for three of the tea gardens in the group 
of which I was in medical charge. Later on, 
other companies decided to adopt the same 

measures, so that in the end the estates of the 

Amo, Deundi, Chandpore, Teliapara, Lusker- 

pore, and the Imperial Tea Companies were 

included in the scheme of work, the results of 
which are reported below. 

In 1926 practically no anti-malarial work 
had been attempted in the tea districts in 

India, so that the scheme?which was based 

mainly on the findings of Dr. C. Strickland 
of the Calcutta School of Tropical Medicine 

during an extensive malarial survey of the tea 
districts in 1922 and 1923 and was carried out 
in collaboration with him?was really an 

experiment in sanitation. 

The results of the initial work in the gardens 
of Messrs. Duncan Brothers' agency have been 
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lately reported upon by Dr. Strickland and 

myself (1932). 
The operations were particularly difficult 

because of the nature of the terrain; this is 
dominated by alluvial deposits obstructive to 

drainage on the estates, which lie on the low 
hills bordering the flood plains. However, 
various means have been adopted to overcome 
the difficulty, and two new methods in anti- 
malarial work have been evolved, one 

' bhil- 

silting ', the other ' backdoor drainage 
In the earlier work the problem was to deal 

with the extensive anopheles-breeding marshes 
or bhils. These bhils on the gardens originally 
joining tliQ scheme have for the most part been 
rendered innocuous by bhil-silting, but the 
numerous highly-dangerous drains remain to be 
treated. Thick shading of drains is essential, 
and it is unfortunately more difficult to start 
and maintain this growth of vegetation than 
to make the drains, as it requires more super- 
vision and generally has to be done at a more 
inconvenient season of the year. Cattle do 
much damage to drains, but even more to the 
growth of shading, and the only satisfactory 
solution is to fence them off. 

Further progress now depends almost entirely 
on this drain shading, and this will have to be 
undertaken intensively. 

The mosquito catchers visit each garden 
approximately once a month, and the assistant, 
Dr. Chakravarty, after examination of the 

captures, sends to the manager a report regard- 
ing the dangerous species and where they have 
been found. This enables the managers to 
know exactly what place requires attention, 
and they are now aware of what steps to take 
to right matters, unless the conditions are 

exceptional. 
Tanks were oiled periodically. 
The maintenance of drains requires constant 

supervision, and where there is a tea-house 
assistant it is a good arrangement to put him 
in charge of them. It is work that he is not 
tied down to do at a definite time, and that 
can be done as opportunity offers. It interests 

him, being a change from factory routine, and 
allows of fresh air and exercise. 

The effect of the anti-malarial measures on 
the health of the labour forces.?On the whole 
the results to health have been very satisfac- 
tory. The case of garden B, where the August 
sickness rate has dropped from 19.6 per cent 
to 2.5 per cent, may be claimed as fairly 
typical of the results obtained, but apart from 
such figures the managers affirm that the work- 
ing capacity of the coolies has enormously 
improved. 

The population on any one tea estate, or 

even group of estates, is too small to enable 
definite conclusions to be drawn from vital 
statistics covering only short periods, except 
in the case of gross variations or exceptional 
circumstances. A favourable infant death 
rate in any year, for instance, may be spoilt by 
the unavoidable deaths of a pair of premature 
twins. All diseases fluctuate naturally in their 
incidence over varying periods. In this report 
therefore the figures for several years have 
been grouped together, so that a truer perspec- 
tive may be obtained. The tables and graph 
show the figures for malarial incidence and 
infant deaths before and after the scheme was 
instituted. The graph illustrates the drop in 
malaria cases better than does the table, as the 
latter takes no account of the increase in popu- 
lation, which has risen from 14,398 in 1929 to 
17,656 in 1933, so that the drop in cases from 
6,596 to 2,101 is more significant than at first 
it appears to be. Further this additional 
labour has been largely recruited from Tipperah 
gardens and from the local bastis and the 
disease thus imported tends to lower the general 
health, also, as is well known, immigrants may 
intensify malaria. 

Infant-mortality rates are given, as, although 
a non-malarial garden may from one or other 
cause have a high rate, a badly malarious 
garden will never have a low one. Most of 
the infant death rates are very good and prove 
the control of malaria. The garden with the 
highest rate has only recently joined the scheme, 
and already there is an improvement, which as 
work progresses is certain to continue. The 
coolie infant enjoys the advantages of natural 
feeding and sunlight, and, were malaria to be 
eliminated, the death rate here should be very 
low. 

In 1933 the percentage of cases as a whole 
showed little change from the previous year. A 

substantial decrease would have been shown 
had there not been an unusually large number of 
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cases in the latter half of October and Novem- 
ber, a time when malaria here is usually becom- 
]ng quiescent. This, it may be surmised, was 
due to exceptional climatic conditions, but owing 
to lack of facilities, it is not possible to define 
these. The meteorological records available are 
?f little value for scientific purposes as tem- 
peratures taken with thermometers hung on 

bungalow walls are subject to many errors. 

a 
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C 
D 

E 
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Mean annual malaria 

CASE INCIDENCE 

J Years pre- 
vious to 

operations 

1,376 
1,284 
768 
409 
663 
603 
484 
254 
755 

For 
1931-32-33 

6,596 

505 
172 
159 
222 
108 
202 
193 
238 
302 * 

Infant deaths per 

1,000 BIRTHS 

Average 
1924-27 

2,101 

101 
148 
295 
98 

212 
98 
78 
101 
175 t 

Average 
1928-33 

67 
82 

125 
53 
65 
43 
75 
95 
136* 

Population, 1929 .. .. .. 14,398 
1933 .. .. .. 17,656 

* 
1932-33, since joining the scheme. 

t1924-31. 
t From 3 and 6 years, as records were available. 

In spite of the scheme having been handi- 
capped by the financial stringency, and in some 
cases by difficulties in supervision due to 

attenuated staffs, considerable success has been 
attained, and if further work is now carried on 

energetically the loss due to malaria should 
after a few more years be trivial. 

My thanks are due to Dr. Strickland of the 
Calcutta School of Tropical Medicine for his 

collaboration in the initiation of the scheme and 
for his continued interest and advice during its 

development. 
Reference 

Strickland, C., and Murphy, R. A. (1932). River-sand 
Silting and other Anti-malarial Measures in South 

Sylhet, Assam. Records Malaria Survey India, Vol. Ill, 
P. 125. 


