
CHAPTER XVIL—HOOKWORM DISEASE AMONG
COTTON-MILL OPERATIVES.

PLAN OF REPORT.

This study falls into three main divisions: A report on the number
of cases of hookworm disease found in an inspection of 169 estab-
lishments or institutions in the South and 26 in New England; a
discussion of the reasons for believing that the condition popularly
known as cotton-mill anaemia is in reality caused by hookworm in-
fection; and a study of the relative effect of cotton-mill and farm
life upon the spread of the disease.

SCOPE AND METHODS OF STUDY.

The field work of the investigation was conducted in eight States—
North Carolina, South Carolina, Georgia, Alabama, Mississippi,
Massachusetts, Ehode Island, and Connecticut. At the beginning
microscopic tests were used to detect the presence of the disease^ but
it was soon found that owing to the time it required this method was
impracticable. The greater part of the investigation, therefore, con-
sisted of inspecting as many workers as possible in the establish-
ments visited, and recording as suspects those who showed the char-
acteristic symptoms of the disease. Whenever it was practicable
further investigation was made of these suspects. It was realized
that in an inspection of this kind many of the lighter cases would
escape detection, but, on the other hand, there was very little chance
that any who might be suffering from other diseases would be
put down as hookworm cases.

NUMBER OF SUSPECTED CASES FOUND.

The result of the investigation in the New England mills may be
dismissed very summarily. No cases of hookworm disease were
found, nor were there any indications that the disease existed in
those regions. In the Southern States, on the contrary, it was
rather generally prevalent. The following table shows for each
State the number of mills visited, the number of workers inspected,
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and the number and per cent who presented the characteristic features
of the disease:
HANDS SEEN AND NUMBER AND PER CENT OF SUSPECTS IN SOUTHERN COTTON

MILLS OF CLASS A, BY STATES.

{Class A ̂ Establishments for which record was made of number of employees observed and of hookworm
suspects.]

States.

Korth Carolina
South Carolina *
Georgia
Alabama . . . .
Mississippi

Total

Estab-
lishments
visited.

17
18
16
7
1

Hands
seen.

1 5S8
3,154
2,125

962
240

Suspects.

Number.

337
240
138
209
90

8,069 j 1,014

Per cent
of hands

seen.

21 2
7.6
6.4

21.7
37.5

12.56

In addition to the suspects thus found, 743 were discovered in
other cotton mills in the same States for wThich no record was made
of the number of employees observed, and 12 others* were found
in a group of 23 mill hands to whom the microscopic test was ap-
plied, giving a total of 1,769 cases observed among cotton-mill
workers.

AGE DISTRIBUTION OF SUSPECTS.

The age distribution of the suspected cases showed a marked pre-
dominance of the younger workers. In 442 cases in which the exact
age was learned the proportions in the different age groups were as
follows:

Under 16 years old
16 to 20 years old
Over 20 years

Total

Age group. Number.

226
1GJ
107

442

Per cent.

51.13
24.66
24.21

100.00

This excess of the younger cases is even more marked if the sus-
pects are considered in relation to the whole age group in which they
were found. Of the 2,661 workers examined whose ages were learned,
828 wTere under 16, and of these 27.2 per cent were suspects; 565 were
from 16 to 20 years old, and of these 19.2 per cent were suspects,
while of the 1,268 who were over 20 years old only 8.4 per cent were
suspects.

Thus it appears that about 1 in every 4 children under 16, about
1 in every 5 hands from 16 to 20, and about 1 in every 12 hands over
20 years of age came within the suspect class.1

1 Vol. XVII, Hookworm Disease Among Cotton-Mill Operatives, p. 18.
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Various other investigations are quoted, all showing that the pro-
portion of hookworm cases is greatest among children, less among
young people, and least among adults.

Some consideration is given to the probable extent of hookworm
disease in cotton-mill villages. The figures already given show that
a conservative estimate would place the infected workers in the mills
at 16.6 per cent of the wage-earning force. But a mill family in-
variably comprises some members not in the mills. It has been esti-
mated that for every 100 mill hands employed 134 additional persons
come to the mill village.

Thus every 100 hands brought from the farms to the mill villages
involve an introduction of the infection contained in 234 average per-
sons of that class; * * * accordingly for every 100 mill hands
brought from farms to mills at least 29.4 cases of hookwTorm disease
are imported to the mill village, thus bringing that amount of infec-
tion to the mill village, but at the same time reducing the soil pollu-
tion for that number of hookworm cases.1

COTTON-MILL ANAEMIA AND HOOKWORM DISEASE.

The presence of the so-called " cotton-mill anaemia " in the south-
ern mills is very generally admitted, just as is the presence of the
underdeveloped children who are frequently referred to as " typical
cotton-mill children." The constant inhalation of the cotton lint,
with which the air of the mill is filled, is often advanced as an ex-
planation of both phenomena. The writer of this report believes that
both are due to hookworm infection.2 In support of this contention
he offers the following arguments:

1. The presence of the hookworm has been proved by microscopic
tests in numerous cases both of so-called cotton-mill an?emia and of
underdevelopment.

2. The hookworm is known to produce a profound anaemia in those
infected, and if the sufferer is a child, underdevelopment is a common
result.

3. If the cotton-mill anemia were the result of inhaling cotton lint
it would inevitably be found among the cotton-mill workers of the
North as well as of the South, since both regions use cotton grown in
the same States under the same conditions. As a matter of fact,
howrever, both the cotton-mill anaemia and the typical cotton-mill
child are practically unknown in the northern mills.

1 Vol. XVII, Hookworm Disease Among Cotton-Mill Operatives, p. 21.
2 The well-known prevalence of tuberculosis among cotton-mill workers was not studied

or discussed by the writer of this report. Upon this subject see pp. 366 to 369 of this
bulletin, and pp. 49-51 of Vol. XIV, Causes of Death Among Women and Child Cotton-
Mill Operatives.
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The argument, as regards the children especially, is thus summed
up:

Given (1) the presence of hookworm disease in not less than one
out of every four of the Gulf-Atlantic cotton-mill children, (2) the
fact that this disease retards the development, (3) the fact that many
hookworm sufferers on the farms are underdeveloped, (4) the fact
that many farm families move to the mills, it follows that it is not
unreasonable to expect that not an inconsiderable proportion of the
underdevelopment noticed among the Gulf-Atlantic cotton-mill
children, and usually attributed to "breathing in the lint," should
be attributed to hookworm disease. A study of the children in
question results, in fact, in confirming this expectation; further, ex-
perience shows that, in general, the condition of these children im-
proves, as theory indicates that it should, with their life in the
cotton-mill village, after their removal from the soil-polluted farms,
a change which results in improving their sanitary environments on
an average by about 300 per cent.1

RELATIVE EFFECT OF FARM AND COTTON-MILL LIFE
UPON SPREAD OF DISEASE.

The discussion of the relative effect of farm and cotton-mill life
upon the spread of the hookworm disease is based upon the postulate
that it is transmitted by pollution of the soil. The cruder the sani-
tary arrangements of a given community the greater the likelihood
that the disease if once introduced will become prevalent, assuming
of course that climatic conditions are not unfavorable to its ex-
istence. The character of the soil has something to do with its
spread, sandy and loose soils seeming best adapted to its transmis-
sion, but the primary cause is a pollution of the soil which could be
absolutely avoided by the introduction of modern sewerage systems.
Where such a system is clearly impracticable, as in a farming com-
munity or small village, the chances of infection could be materially
diminished by the introduction of better sanitary arrangements.

With this as a starting point, the writer points out that conditions
in this respect are necessarily better in any mill village than on many
of the isolated farms from which the workers, especially the moun-
taineers, come; that an improvement in the habits of the workers
follows their introduction to improved conditions; that the position
of a mill company as landlord enables it to insist upon regulations
which greatly reduce the spread of the disease; that if the com-
panies understood the situation they could practically stamp out
the danger of infection in their villages; and that even without this
knowledge they have already in the interests of ordinary decency
enforced regulations which render the chance of contracting the dis-
ease much less in even the most insanitary mill villages than it is in
many of the regions from which the workers come.

iVol. XVII, Hookworm Disease Among Cotton-Mill Operatives, p. 36.
Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis

1915



HOOKWORM DISEASE AMONG COTTON-MILL OPERATIVES. 3 9 5

NUMBER OF CASES AMONG MILL WORKERS OF FIRST
AND OF SECOND GENERATIONS.

If the disease is mainly due to insanitary conditions which are
more generally found on the farm than in the mill villages, it would
follow that cases of hookworm would be more numerous among
workers who came to the mills direct from the farm than among
those who grew up in mill villages—the second generation of
workers. It was difficult to make this comparison since ordinarily
both classes of workers were found in the same mill, but two mills
were found which furnished data for a fair comparison of this kind.
The following table shows the figures for these two establishments:

DIFFERENCE BETWEEN PER CENTS OF HOOKWORM SUSPECTS IN FIRST AND
SECOND GENERATION OF MILL LIFE IN TWO SOUTHERN COTTON MILLS OF
CLASS A.

[Class A=Establishments for which record was made of number of employees observed and of hookworm
suspects.]

Item.

First generation mill
Second generation mill

Difference

Per cents of suspects.

All ages
com-

bined.

21.6
3.5

lender
16 years.

43.7
5.7

18.1 | 38.0
1

Remarks.

This mill village is practically in the country.
This mill village is practically in the city.

Due to lessened soil pollution.

Thus in one generation the improvement * * * in sanitary con-
ditions has resulted in a tremendous improvement in the results
(namely, hookworm infection) of insanitary conditions, for the first
generation mill shows over 500 per cent more suspects in all hands,
and over 600 more suspects among the children, than does the second
generation mill. Incidentally, but having a direct bearing on the
question, it may be remarked that the first generation mill is the
superior pi the two, not only as to its lighting and ventilation, but
also as respects the sanitary condition of the mill-house privies
examined.1

CONCLUSIONS.

The situation in regard to the disease, the writer feels, is hopeful
because it is an easily recognizable affection which can be easily and
satisfactorily treated in the vast majority of cases, and which can
be easily prevented by the simple means of a properly constructed,
properly maintained, and properly used sanitary privy.

Two lines of attack are indicated: First and most important is the
matter of bettering conditions on the farms, and coincidently the
mill companies should improve conditions in their own villages. At

1 Vol. XVII, Hookworm Disease Among Cotton-Mill Operatives, p. 34.
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present, although the mill villages are in a far more sanitary state
than the farms, they are far from Being in a satisfactory condition.

Together with this improvement of farm and village sanitation,
there should go medical treatment of existing cases, especially those
of heavy infection. Both of these courses are highly desirable if
any serious attempt is to be made to grapple with the disease.

From a practical standpoint, while it can be reasonably concluded
that hookworm disease might eventually be entirely eradicated by
improved sanitation alone, it is scarcely to be hoped that it can be
eradicated by treatment alone. The two procedures should go hand
in hand, the sanitation for the benefit of the entire population, the
treatment more particularly for the benefit of the more heavily
infected cases.1

1 Vol. XVII, Hookworm Disease Among Cotton-Mill Operatives, p. 37.

Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis

1915


