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PROBLEM

Although conditions at the Knox County Industrial School are
better than in most institutions, a survey for intestinal parasites has
shown that among the children infection with intestinal parasites exists.
These parasites do not necessarily cause any clinical symptoms, but
there is always a drain on the child’s vitality. This is evidenced by
the fact that often the disciplinary problems are greater with the
children who harbor parasites. Especially is this true in regard to
those infected with tapeworms. Therefore it seems advisable to care-
fully weigh the various factors existing in the hope of throwing some
light on the method operating for the transmission of these parasites.

FounpiNG THE ScHOOL

In 1895, by an act of the general assembly of Tennessee, the Knox
County Industrial School was established; and although originally
known as a reform school, the subsequent creation of other institu-
tions has made it possible to restrict attendance to dependent children.
Children between the ages of 6 to 18 years are sent here from all
parts of the city and county.

Tuage BuUILDINGS

The school is located on a hill in southwest Knoxville (Fig. 1. 4.)
upon which there are six dormitory buildings, a school building, and
a garage. The buildings, which are of brick, were constructed in
1914, and to guard against any possible fire spreading, they are
well spaced, thus also giving the maximum of light and air. The
main building (Fig. 2. A4.) is the largest and is used for administra-
tion purposes and for boys’ dormitory. The smaller boys all live in
Kings Cottage. The girls live in four dormitories, namely, Elizabeth
Gibson, Eliza Brownlow, Phebe Park, and East Cottages.

*The author wishes to express his appreciation to Mrs. Mary L. Vance for her
careful study and tabulation of the parasites as shown by stool examination, also to
Mrs. Lela Flecher, head of the school, and to her staff without whose hearty co-
operation and interest in the children’s health this survey could not have been
made. For the benefit of those interested, it should be stated that these findings
have been presented to the proper medical authorities and proper medical steps

have been taken. This paper was read before the Tennessee Academy of Science at
the Memphis Meeting, April 23, 1932.
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Fig. 2. .. The James Maynard Hall used for administrative purposes and as
a boy's dormitory. B. The Elizabeth Glbson Cottage. Note cement and clay
grounds.

The laundry adjoins the boiler room and is operated by steam which
runs the washing machines and supplies heat for the drier. The
clothing is washed for twenty minutes and then placed in the drier.
As soon as it is dry it is ironed, the girls doing the handwork and the
boys operating the mangles.

Tue Farm

Under supervisors, the children care for the farm. Every child has
a definite task to do, the tasks being rotated monthly so that evervone
has an opportunity of learning the different things to be done about
a farm or a house. The stock consists of 30 head of cattle, 20 pigs,
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C()NSIDERM*I()N O SANTTARY Conpry

I. PROTOZOAN INFECTIONS

5 ] - e il

] rotozoz}g infections were found to occur in 46.8 per cent of the
children  ("'a)le 1);

' ! ' and although the percentage of Lndamoel,
histolytica varie from 37 per cent to 5 per cent, there was little

difference hetween the dormitories when the non-pathogenic protozoa
are included. Nor wag there any significant difference hetween the
protozoan infection oceurring among the boys and the girls, 'This
Indicates that the agencies which operated for the spread of protozoan
Infections were similar in all dormitories, "I'he predominance of one

form _in a certain (Iurmitm'y only indicates the probable presence of
acarrier in that building.

In institutions of this type, particular care should he given to all
food handlers for in their daily work they might casily carry cysts
Ot protozoa on their hands, thus introducing them to food. .Thi}t food
handlers o Play an active part is indicated by such investigations as
those of Williamson, IKoplan, and Greigor (1929),

The house fly is likewise 4 possible vector in the transmission of
protozoan cysts, as has he

¢n proven hy the experiments of man)s'
workers. Recently, Neeley has permitted flies to feed on faece
obtained from these children and within fifteen minutes found c)(st:
deposited by the flics on o thin layer of corn syrup. Later dlsse]ctlf;-
of these flies revealed cysts in their intestines as well, ‘e fly, ther

IONS
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fore, if allowed to feed on faecal material hecomes an efficient carrier
of infective cysts, o

"There are no open privies or evidence of faecal contamination almuj
the grounds so that the only likely place thc: f}y can hecome mfc’;tc
is from dirty or improperly flushed toilets, Children are often careless
in regard to these matters and, if suffering from a mild diarrhoea,
hits of faeces may be left on the seat, Children often fail to flush the
toilets and thus facces or paper smeared with facces are left and kept
moist over a long period, affording an ideal condition for flies to
hecome contaminated,

e the is infested, it might easily carry cysts to the dlm‘ng
rofr)x:clc(itt?l:’eg,y o:'qdairy. T'he yvindows arc'all screeng(l, h’ut thg da".?{
house is open and while this mves’thc maximum of 1|g!1t and air, stnd
it affords an opportunity for the flies getting into the milk, Afs sl:ateh ]
the dairy barns and manure are all a considerable distance rom the
dormitories and are well kept.  So flies, which are apt to contaminate
the food supply, are not attracted frqm thlg source, Howev_cr, near
the milk house and hehind the dormitory is the garbage pail where
numerous flies gather,  While this does not afford a breeding place,
it is attractive to flies and it would he better if such refuse could he
carried directly to the pigs, or further removed,

II. NEMATODE INFECTIONS

According to the route of infection, the nematodes may conven-
iently be considered under two heads: (1) Those entering by the
ingestion of eggs ; and (2) those entering through the skin,

(1) In the first group are Ascaris humbricoides, T
trichivrus, and Enterobius vermicularis.
twenty-four and two-tenths per cent of the children were found to
harbor ascaris infection, the girls showing a 31.3 percentage infection
and the hoys 17.2 per cent (Table 1). If the og, as some have
thought, is a vector, one would expect the boys who care for them
to show the higher infection, This not being true, obviously other
factors are operating,

Whipworm (Trichocephalu

richocephalus
Investigations revealed that

§ trichiurus), whose method of trans-
mission is similar, also showed a higher percentage of infection among
the girls, namely, 7.6 per cent as against 2.4 per cent among the hoys
("Table 1), Therefore the same factor which causes girls to have
higher ascaris infection is likewise causing them to have a higher
infection of whipworms,

ny A,
Fhe fly is o vector of worm egg
protozoan cysts, [

s the same as it is g carrier of
the eggs of these
percentage of infection
These nematodes, how-
ore becoming capable of
a time outside of the body of

ood handlers might also transmit
worms (but neither case explains the higher
which apparently exists among the girls),

ever, have very heavy shelled eggs which bef
infecting an individual must exist for
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The percentage of infections f ]
cularis)Pcould not be determined, as the eggs of this helminth are
not passed in the faeces. However, one case was observed which

ransmission of this form

indicated that this infection existed. T |
differs somewhat as Enterobius deposits embryonated eggs 1n patches,

which by means of a mucous secretion become attached to clothing or
re at night, causes the

bedding. The anal itching, especially seve 1
child to scratch, thus the eggs are easily carried to his mouth. How-
ingle bed, and that the steam

ever, the fact that each child has a si
laundry will kill any eggs on clothing or bedding. has, no doubt, done

much fo prevent an increase of this infection.

(2) Belonging to the second group is the hookworm (Necator
americanus) and Strongyloides stercoralis. Together they showed
a 7.5 per cent infection (Table 1). The girls again showed a slightly
higher percentage of infection than the boys (8.6 per cent and 6.5
per cent, respectively). However, the possibility of becoming infected
with hookworm or strongyloides infections at the Industrial School
is remote. The soil, as already mentioned, is a heavy. red clay. not
suitable for the maturing of hookworm larvae. Therefore, it seems
more likely that these infections were picked up at the summer camp.
or before the child came to the school. The camp, as stated, is located
on a sand bar built by a bend of the river where conditions are ideal
for the development of hookworm larvae. The children spend the
majority of their time barefooted so that ideal conditions exist for
the spread of such infections. At this camp also initial infection of
ascaris and protozoa may begin for a. open privy, built on the side
of the river bank and above stream, is used. Possibilities for con-
tamination of hands, feet, water, and flies are all combined.

IIT. CESTODE INFECTIONS

Sanitary education has done much to prevent infection with the
beef or hog tapeworms, for none were found in this survey. How-
ever, Hyme_nolepzs nana was found in 11 per cent of the children.
Hymenolepis nana is also found in dogs and cats. Therefore children
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