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Preliminary investigations and incomplete reports of them may
easily mislead, and so do considerable injustice to communities or per-
sons. In the realm of pure science there are editors who refuse to
publish preliminary reports of experiments, maintaining, and with good
reason, that it is only completed investigations that yield reliable data.
Thus they are helping cultivate in their readers a patience such as is
not general, which is born of confidence in the value of thorough and
accurate worl. The American public is constantly getting the
wrong viewpoint, ss—a—resuwlt_of hasty econclusions—ebtained—from
gelting thewrens—vewpeint, as a result of hasty conclusions got from
the press and pseudo-scientific journals. In public health matters, this
is signally true. The newspaper is a strong advocate for public health,
but its ‘copy’ is often based upon some ambitious individual’s prelimin-
ary investigation, and may indeed attract alttention to the activities of
the investigator, but at the same time unjustly focus the attention of
the public upon the health problems of a particular community,

This is practically what was done in West Virginia, when there was
given to the public press by some one the result of a very cursory
investigation of hook-worm in MeDowell county. As a matter of fact
there was considerable talk about a subject concerning which no one
had any definite information. The notoriety served this purpese; the
Covernor, members of the Board of Health, and the director of the
State Hygienic Laboratory wanted facts, and to this end made possible
a scentific study of the problem of sanitation with reference to the
parasite, within a limited area of the state. It is the result of this
scientific study that I wish to present in the following report.

Method of Precedure. The method of precedure employed by the
Commission differs from that employed by many health commissions. It
has been a very common practice among publie health workers to enter
a community and issue a general invitation to those interested to submit
to examination. By this, what may for convenience bhe called the
voluntary, method, it is possible to secure a very high percentage of
infection: but it neither represents the actual condition of a community
nor of a particular elass of workers, except in the cases where each
and every individual of a community or ciass volunteers to be examined.
This, of course, is seldom the case.

Our method, for convenience, may he called the census method. Upon
gecuring the codperation of a given mining company, it was reqguested
that some responsible employee he sent into the mine with the collee-
tor, and a personal interview be held with each and every miner on
the pay roll, or that a given number of men be interviewed, represent-
a given section of the mine, as seemed wisest.

The first object was to determine whether or no there was a general
infection among the miners, whether this infection was in any way limit-
ed to certain classes or imported cases, and whether or no it was being
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spread within the mines. In order to secure these data, special blank
forms were printed and each individual interviewed so as to fill out
the following card:

A—~Card for Adults.
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As will be seen, inquiry and record was made regarding:

Name in full (1)

Nationality, province or state reared in

If foreign, length of sojourn in U. S., in West Virginia
Length of time of present employment.

Place of previous employment

Name of foreman to whom at time directly responsible
Exact working place in mine

e e e T
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A small sample bottle was given to the worker, who was requested
to collect a fresh sample of his feces for microscope examination. This
bottle was numbered to correspond with the serial number on his data
card.

At least two microscopic smears were made as follows: TUpon a
38x78 mm. glass slide, two drops of water are placed; with a clean
tooth pick 10 milligrams of semi-solid feces is rubbed evenly over an
area of about 30x70 mm. of the slide. When it is freed from all
large grains of sand, coal dust, or vegetable mass, a No. 2 cover slip
25 mm. wide and 50 mm. long is lightly pressed down upon the smear
being as free as possible from air bubbles. This should give a slide
with particles just close enough to detect any eggs that may lie be-
. tween the particles. This is called a standard slide or smear. The
entire field of this slide is searched under a lense magnifying about 80
diameters, a Spencer mechanical stage being used for moving the slide
across the field to insure an examination of every portion of the smear.
Along with hookworm eggs and larvae, those of the following parasites
were also taken account of; ascaris, lumbricoides, anguillula, oxyuris,
strongyloides, taenia solium, taenia saginatta, trichocephalus and un-
knowns, two of which latter were found. If the individual was infected
record was made out upon the reverse of the slip, and the rest ieft
for the local physician to attend to.

The reason for including information that to the layman might appear
unnecessary, will readily be obvious by two illustrations that will show
how intestinal parasites may be spread.

Prior to the date 1903 hookworm was unknown in England.
About this time a British subject enlisted in the army and was
sent to India. A large per cent of the laboring class of India is in-
fected with hookworm, and sanitary conditions in many places there are
almost ideal for its growth and transmission to others. The soldier
became infected and upon his return to England as a private citizen,
he obtained work as a coal miner. Soon after the men of that mine
showed signs of anemia and a general weakness. This was for some
time attributed to lack of proper ventilation. Boycott and Haldane,
however, found that the men were, practically all of them, infected with
hookworm. The coal dust of the breakways was examined and found to
contain numerous larvae in their infecting stage. Even the entries were
infected by the men and mules carrying the contaminated coal dust

(1) In many cases it was found that on account of difficult, long names short
ones were substituted. In one mine a boss went to the extremity of recording his
men ‘“Russian No. 1, Russian No. 2, ete.
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out of the driveways leading to the face. Many of the miners had
been infected by the mud from their shoes or from the mud left upon
the rungs of the ladders used in certain sections of the mine as a
means of exit. Thus one miner was responsible for infecting a whole
mine.

Another illustration will reveal how men working in one industry
may transmit parasites to men of another indusfry. After the great
hookworm epidemic at St. Gothard's tunnel in 1879, many of the
workers in this tunnel migrated northward, some of them reaching
Hungaria, Westphalia and Germany. In those days, there were brick
vards and clay pits managed in a very crude mauner, the clay being
mixed by semi-naked laborers with their bare feet and hands. The
worlkers, as is often even now the case, were not compelled to use
safe, sanitary out houses. The result was that infected hnuman excreta
were deposited on the higher ground of the clay pits and eventually
washed into the pit itself by subsequent rains. The eggs of the parasite
hatehed out, and the workers who mixed the muddy clay were infected
through their hands and bare legs. Later these infected workers left
the clay pits at the close of warm weather and became workers in the
mines of Hungaria and Wesiphalia. The coal dust of these mines was
likewize infected through the careless disposal of the men's excreta
in breakways and along entries. The result was that thousands of
miners contracted the disease.

We cite an example thal comes clogser nome which obviously holds
egrave possibilities. Upon examining the home surroundings of one of
the miners infected with hookworm, it was found that the out house
was an open one; the fecal matter dropped down a sandy clay bank
along a small stream. At the bottom of the bank was a deposit of
moist coal dust. The children plaved along this stream, wading in the
mud and coal dust with their bare feet. Upon examining these
children it was found that every one of them was infected with hook-
worm, The burden of proof rests upon the possibility that these
children were infected from the open out house along the creek.

It is evident, therefore, that a number of problems al once con-
fronted the commission, and it was necessary to collect data of the kind
mentioned in the foregoing in order to throw light upon these import-
ant points:

1. The extent of infection with intestinal parasites and the kind of
infection.

2. The origin of primary infection.

3. The possibility of further spread of the infections.

4. The most practical remedies to remove the infection and to pre-
vent a recurrence of it.

Gary.

There were several reasons for choosing Gary, a well crdered camp,
for the base of investigation. This is the first work of the kind that
has ever heen done upon an extensive scale in West Virginia. Hence
it seemed wise to secure data here to serve as a baszis for comparison,
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Figure 2. One of the outhouses of the row shown in Figure 1.

This is an excellent building, but a dangerous type of privy, since it is open at the back, where flies, rats and other
scavengers have access to it. During the dry, hot summer months the exereta accumulates upon the edge of the creek.
It is such methods of sanitation that have brought on West Virginia severe criticism by visitors passing through the
State.






Figure 3. An old timer which speaks for itself.






1914.1 Srate Boarp or HEALTIL 85

and so also be able to bring its methods to the attention of somewhat
less progressive companies. (1) At Gary the housing conditions
are good, considerable attention is paid to sewage disposal, and in
numerous ways there is evidence of welfare work. All of this, barring
the influence of the importation of labor and the migrating of miners
from one camp to another, the results of which could not be determined
until investigation, would make for a healthful community.

Tables 1 and 2 will show that a wide range of nationalities is
represented in good sized groups. Table 1 shows that at least twenty
nationalities are represented, along with American white and colored
from fifteen different states of the Union. A glance at the densest
part of the table will show that the Americans come chiefly from
West Virginia, Virginia, and North Carolina, and the foreigners for
the most part represent Russian and Austria-Hungarian provinces and
Ttaly.

In regard to Italians, it has been talked not a little in our press
that a certain class of them is being introduced into the United States
who make very undesirable citizens. This fact was evident while en-
deavoring to instruct certain classes in some of the rudimentary
principles of decent living. Indeed, nothing but police force would
seem to appeal to certain families that make proximity, even to the
poorer class of colored people, intolerable. Something must be done
with this eclass, for aside from their low moral tone, many of them
are infected with various types of intestinal parasites, and their filthy
manner of living is such as to endanger the other members of the
community.

It will be noted that for the adults, the number of ascaris infections
is rather high. The largest number of infections occurs among the
men from Ttaly, Austria-Hungaria, and Virginia. Infections by this
parasite is through the mouth; this means that excreta containing the
eggs must either have contaminated the hands or the food.

A parasite that is very common in McDowell county is the whip-
worm, tricocephalus—a parasite for which no certain remedy has been
discovered. Nearly one-fourth of the men of this group are infected
with this parasite. Out of 1339 men examined, 331 were infected.
According to Neveu-Lemaire this parasite develops direct, as does as-
caris; hence the infection is chiefly by mouth. The egg is very small and
easily carried along with dust into the nasal and buccal cavities. There
seems to be no constant relation between the number of infections and
the dryness or dustiness of the mines. There is, however, some relation
between the number of infections and the number of foreigners in a
given mine. The Italian, Hungarian, and Polish nationalities seem to
be most highly infected. There is evidence of the parasite being spread,
for where the men are working in groups, upon finding one man in-
fected, it was common to find a number of the workers in that parti-
cular section of the mine likewise infected. Their custom of defecating
in the breakways, abandoned entries, and in some mines even along the
main and sub-entries in constant use, is favorable to the spread of

(1)
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this parasite. Many times have I seen men—all unconscious of the
harm until told—scratch up the infected coal dust with their bare
hands or with their boots (later to be handled), and then, without
washing their hands, eat lunch, Naturally, such habits result in a
constant and gradually increasing infection.

According to table 1, of the 1339 miners examined, 32 were infected
with hookworm. EKEleven of these were from KEurope, six from West
Virginia, nine from Virginia, five from North Carolina, and one from
Tennessee. Thus, the number of men infected is not large, nor did the
symptoms of those infected simulate those of persons heavily infected.
As a rule the number of eggs found in the stools did not exceed thirty
per standard slide, and from the cases treated we never secured more
than fifty adult worms. Such light infections, while they may and do
deprive the men of a perceptible amount of energy, do not render them
. economically unfit. The chief danger is that resistance to other
diseases may be lowered. To the community, however, they may be,
as mentioned before, a real source of danger to every other person
within it, unless proper disposition is made of the fecal matter.

As proof of how dangerous such stools may become, I collected
samples of them from some of these so-called mild infeections, mixed
them thoroughly with powdered coal, dampened with mine water, and
then placed the mixture in flasks kept under proper conditions—
conditions similar to those that could exist in the locality where they
were found. From these cultures, great numbers of larvae were ob-
tained which had reached the infecting stage. It requires only seven
days for the larvae to develop into the infecting stage in damp coal
dust during the summer months (the time, of course, may be lengthened
or shortened by the lowering or raising of the.temperature respec-
tively). Thus these worm-carriers may spread the infection during
the summer months. All of this naturally raises the question “Why
is the infection not more general within the mines?’” This point I
will discuss later.

Three individuals were found to be infected with strongyloides, one
with anguillula, and two with an undetermined parasite. This latter
parasite had an adult and rabditic larval stage outside of the host's
body.

Strongyloides deserves special mention, since it has a larval form
which resembles hookworm larvae and infects through the skin in the
same manner as hookworm. To the miners of West Virginia it is of
interest because it develops an infecting stage within the mines. 1T
collected samples of feces from the infected men, mixed the cultures
at once inside the mines, using coal dust and mine water as it dripped
from the top, and at the end of ten days had heavy cultures of the
infecting larvae that were very active. At this date (Deec. 10, 1914),
I have live larvae from these cultures which have been living in water
inside. of sealed tubes. It is obvious that with larvae so resistant as
this, the parasite should be controlled at once.

In the preliminary investigation in which samples of feces were col-
Jected in the breakways, a larger percentage of the samples co,llected
contained larvae of strongyloides than is represented in Table 1.
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This may have been due to a duplication of samples from the
same individual or to the mine samples having been infected by rodents
or possibly by a small fly very commonly found in the mines. Un-
fortunately, we were for some reason unable to secure samples from
men who were responsible for the infection. They were reported to
have sought work elsewhere. This means (1) they left the break-
ways infected, thus exposing to disease those who took their places;
(2) they infected new breakways in whatever mines they secured a
new job.

In all 1557 miners were interviewed (2) and given bottles. Of
these 218 hottles were not returned, and of the 1339 samples collected,
463 were found to be infected with one or more parasites. Some of
the miners were infected with four different kinds of worms; and
it was very common to find the members of an entire family infected
with two different kinds.

Having found the adult male members of the various mines at
Gary infected with such a wide range of parasites, it was of interest
to know the condition of **e children, many of whom show a con-
siderable degree of pallor. Streams fascinate children. Their pollu-
tion troubled them no more than it did their parents. 1 have seen
many children playing in the mud and water of the polluted creeks;
and it is no uncommon practice for the boys to dam up a portion of the
stream and use the hole as a swimming pool. Upon locating a miner
infected with hookworm who lived on the stream, we interviewed all
the children about that particular house. (3) Part of the children
were infected with hookworm, and most of the others either with
asearis or trichocephalus.

We then interviewed over one hundred children. Unfortunately,
out of the 119 bottles distributed, only 75 were returned. The
children that we most wanted were the ones, as a rule, whose samples
could not be obtained. Hence our data are not at all satisfactory.
A further study ought to be made to determine what is the chief cause
of the frequent pallor observed in children living along the creeks.
(See further discussion in connection with table IV.)

Summary.

1. In spite of the relatively sanitary communitics at Gary, there is a
relatively large number of individuals infected with intestinal parasites.
This high percentage of infection is due primarily to the following
factors:

a. The importation of lahor from European states where the in-
habitants previous to immigration were infected.

. The introduction of domestic labor from counties in adjoining

(2) A glance at the ecolumn headed “Bottles returned” in Table 1 reveals the
interssting fact that there is a direet relation between the percentage of bottles
returned and the unwillingness of a particular group of miners fto c-'n—opl-ra fe for the
community’s good.

(3) In the four houses there were two families that had children; the three
children nearest the infected out honse were all infected with hook-worm,
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states where the sanitary conditions are had and where intestinal para-
gites are known to be common,

¢. The wandering from place to place on the part of a certain
class of labor, the data cards of which show that many of the infected
individuals had previously worked and lived under sanitary conditions
known to be worse than those of Gary, in which former places they were
probably infected.

d. While the outside sanitary conditions may be rendered safe by
the use, for the most part, of concrete vaults, yet the common practice
of the miners of defecating within the mine and not at home has, in
a measure, defeated the purpose of the sanitary out houses, so far as the
men are concerned. The breakways, and certain other galleries of the
mines are constantly being infected by carriers of various parasites.
The coal dust containing either the eggs or the larvae of various worms
then gain entrance to the intestine by the usual methods.

2. In contrast to this, the data cards show that those whose earlier
history reveals that they had been infected with either ascaris or with
hookworm, have, since working in offices or where they have been
protected from re-infection, ceased to harbor these parasites.

Pageton.

This mining camp ig a very interesting one from a sanitary point of
view. For the most part the houses are stretched along a shallow
creek, with another group of houses nearly at right angles up a hollow.
The company has provided nice, neat structures as out houses for
each family. These for the most part are open in the back and
either project over the edge of the walled-off creek or jut into the
hillside. For all purposes of discussion, therefore, it is the surface
method of fecal disposal. Owing to the steep slopes of the hollow, the
vards and the hillsides are doubtless washed free from undesirable
excreta during that season of the year when freshets are common. Then,
too, the yards of the main portion of the village along the railroad are
gradually being filled in with fresh ashes and fine coke from the ovens.
The chief source of menace, therefere, is the open outhouse during the
dry, summer months.

A glance at table IT will show that eleven nationalities and nine dif-
ferent states of the union are represented. Among the Europeans, the
greatest number of men come from Italy, Russia, Greece and Austria-
Hungary. The Americans are mostly from Virginia and North Caro-
lina.

In all we made 322 interviews and distributed as many sample
bottles. Forty were not returned; 272 samples were examined micros-
copically. The result was that 75 men were found to be infected or 27
per cent. Of the total infection among the men there were 22 cases
of ascaris, 4 of hookworm, 3 of tapeworm, 45 of trichocephalus, and one
unknown. The discussion regarding the practice of defecating in the
breakways and old passage ways applies also to the mines of this place.

The Children of Pageton.. A study of table IV, shows that



Figure 4. An outhouse used by four families,






Figure 5. This shows how the back yard must of necessity be contaminated
with fecal material. The arrow indicates the lower part of an open closet
which was very dirty. The children who played in this spot had sores between
their toes.






Figure 6. It is a common custom witlh some foreigners tc¢ get water from
the creek for washing clothes, ete. This man knew that he ought not to
use the water that was contaminated by many outhouses like that of Figure
2. so that when the camera was turned upon him, he was caught running.
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out of a total of 75 children interviewed, 47 turned in samples. Of
the 47 examined, 42 infections were found or nearly 90 per cent. The
infections were, 16 ascaris; 18 trichocephalus; 2 hookworm; 2 tape-
worm; 1 each strongyloides and oxyuris, and 2 unknown.

The combination of forces at work at Pageton to give a higher per-
centage of infection among the children is too complicated to discuss
here. One very important factor, however, is the easy access that
the children have to the infected creek.

Bottom Creel Coal Company.

This company extended every courtesy that one could expect; the
management invited criticism and advice, and I wish to say profited
by acting upon the advice. The method of discipline, however, is not
so rigid as at some places, as is evidenced by the failure of many to
return their bottles. Because of this, some of the specimens that I
especially wanted could not be got without more pressure than it seemed
wise to give.

Miners. Out of 157 interviewed and requests for samples, only 87
bottles were returned, Of these 22 infections, or 25 per cent were
found as follows: Ascaris, 8; hookworm, 1; trichocephalus, 12; un-
known, 1. A glance at the table shows that most of these infections
were from Virginians and West Virginians, though the Roumanians and
italians also contributed their share. (See table IIIL.)

Children of Bottom Creek. In all we interviewed 98 children. Eighty-
one samples were returned. Of these 47 or about 58 per cent, were in-
fected as follows: asearis, 20; tricocephalus, 24; tapeworm, 2; hook-
worm, 1. (See table IV.) c

Judging from the condition of the outhouses as found upon our
first trip, it is really surprising that we did not find a greater infection.
This unsanitary econdition upon our second trip of inspection was
remedied. The outhouses were not only thoroughly cleaned, but the
more dangerous ones were removed, and the rest thoroughly repaired.
The Commission was given to understand that just as soon as good,
practical outhouses could be decided upon, an entirely new system
would be adopted. When this is accomplished and the infected indi-
vidual have been cured, it would be interesting to re-survey this com-
munity and note the results.

The Tide Water Coal Company.

Owing to our time being limited here, only a part of the miners were
interviewed. One hundred and fifty-five men were given bottles; 112
were returned. The following infections were found; ascaris 5, trichoce-
phalus 10, a total of 15 or 13 per cent. (See table III.)

Children, Table IV shows that 118 children were interviewed
and given bottles. Of this number 101 returned their bottles. Fifty-
two infections were found as follows: ascaris 23, tricocephalus 25, tape-
worm 1, hookworm 1, or 51 per cent.

Contrary to the usual experience, a greater number of infections
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were found among the people living upon the hill sides in spite of
the deep vaults and good structures over them than was found in the
low lands, the reason being that those on the hill side had a more
unsanitary way of living than the ones in the hollow. On the hill, con-
ditions existed that were simply intolerable. The people themselves
were chiefly to blame; but the company was indirectly responsible in
that discipline was not introduced which would protect the innocent
and punish the offenders. They had also introduced the economical
and—unless rightly planned—objectionable practice of building a house
large enough to divide into four compartments, with two doors on one
side and two on the opposite side. Thus one deep vault answered for
four outhouses. The building was so located that four families were
supposed to use it. One can imagine what would happen if a house
with 10 to 20 foreigners located near by were attacked with an epidemic
of diarrhoea. Who, then, could be held responsible for the cleanli-
ness of the outhouse? Aside from the standpoint of economy, the
benefits thought by some to be derived from reducing the number of
small vaults may indeed be great, providing the lots are so fenced
that the outhouse sits at the intersection of the fences—these running
up to the middle of each. Then each door ought to be supplied with
a lock, and the family be made responsible for keeping it clean. Even
this arrangement can hold very grave gociological problems,

At any rate, the experiment in this community has failed, for even
the new structures were in such a condition on the inside that it was
unsafe to use them. The colored people blamed the condition upon the
Italians; the Italians said each had to go where it was possible, there:
not being enough closets. If typhoid fever ever gets a start in such a
camp, nothing but a miracle can prevent an epidemic. The large number
of worm infections is proof of the extensive contamination of the hands
and of the food with feces.

The Peerless Coal Company.

There are three main camps, one in the hollow near the railroad,.
inhabited mostly by white people, one on the hillside inhabited mostly
by colored people, and a third opposite the Tide Water Company. This
latter, a new camp, is provided with excellent houses and outhouses;
everything is nice and clean, the people are apparently well cared for,
and are an excellent class of workers. The older camps were very
dirty. The deep, long standing vaults lining one of the alleys, because
of not having been cleaned, were indeseribably offensive. (4) Pigs were
either running loose or else kept in pens near by, I am sure that an
occasional visit of a public health officer to advise with the proper
authorities would greatly help matters. People become so accustomed
to such surroundings that individual complaints are ignored, and as a.
result everybody suffers,

Miners of the Peerless. 1In all, 92 men were inferviewed and given
bottles, 56 of these were returned and 5 or a little less than 9 per

(4) T¥or some reason these deep vaults were cleaned the last week of our stay
there, though it was by no means neatly done



1914.] StaTE BoArp oF HEALTH 91

cent ‘were found to be infected as follows: asearis, 1; hookworm, 3;
tapeworm, 1. (See table IIIL.)

For some reason, the men got the idea that they did not need to
return their bottles; the result is that the highest percentage of hook-
worm was found here, it being 5.2 per cent.

Children of the Peerless. One hundred and seventeen children were
interviewed and given bottles. Eighty-five of these were returned;
thirty-seven or 43 per cent of them were infected as follows: asecaris, 14:
tricocephalus, 18; tapeworm, 2; hookworm, 1. (See table IV.)

Omstead, (The Houston Coal & Coke Co.)

Here only the outside living conditions of the people were studied.
Bottles were distributed to 111 children; 86 samples were collected.
Of these 34 or nearly 409 were infected as follows: Ascaris, 17;
tricocephalus, 11; tapeworm, 5: hookworm, 1. (See Table IV.)

The new management has plans on foot for changing the present
system of fecal disposal. Certainly the old management is to blame for
a system that was without doubt responsible for the last epidemic of
typhoid fever. I requested the people to boil the water; one of a family
replied, “What’s the use? We boiled our water, and had three cases
of typhoid.” Without doubt the large number of typhoid cases was
not alone due to the use of water from certain springs, but in a large
measure to the very bad condition of the outhouses and the ease with
which this infected material could be spread over the entire camp.

General Discussion.

In all of the data cited, it must be remembered that the figures
represent the very lowest possible infection. There were without doubt
in those communities where a large percentage of bottles were not
returned, persons that were infected. I have in mind cases where
special effort was made to secure samples from suspects, but at first all
such efforts were in vain. Finally, after having attended one of our
illustrated lectures on the subject, these obstinate persons returned
samples and were found to be infected; other suspects would not even
attend the lectures. They are a class from whom one could get a
response only by force.

As has been emphasized, there can be no doubt of the danger of the
open outhouse and of its pollution of small ecreeks and yards. And this
grave consideration must not be lost sight of. In any community that
is heavily infected with a parasite that reaches the intestine through
the mouth, it must naturally follow that bacterial diseases, the germs
of which show an equal resistance to drying, sunlight, etc., will go hand
in hand with the parasitic disease. Indeed, one need but study a com- .
munity intensively to see that, where the percentage of persons having
ascaris or trichocephalus is high, the proportion of those who at one
time or another have had typhoid fever, dysentery, or other intestinal
infections is also high. Hence the presence of intestinal worms may not
only be an index of the extent of their prevalence, but also of an
absence of a guarantee against other more deadly diseases associated
with fecal contamination. This is no theory, as is shown by the follow-
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Figure 7. A good example of some up-to-date sanitary work being done at Gary, W. Va. Note the concrete vault upon
whieh the outhouse on the hillside is to be placed. These vaults when they contain enough water to cover the excreta
are nearly odorless. All hook-worm larvae die, and the contents are rendered harmless by the fcrmentation that takes

place. Such outhotses can be placed near the house without being offensive, where a metal tank on tracks can be hauled
up; the liguid fecal matter is then pumped into this tank by means of a hand sewerage pump. It is then hauled away

to a suitable place,






Figure 8. An excellent example of cooperation between landlord and tenant at Gary, W. Va.
Not only is this place beautiful, buf it is a vard safe for voung children to play in. A yard well sodded and free
from pigs is one of the best safeguards against many of thz2 parasites discussed in the text.
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ing data: In eommunity (——) 40% of the children were carriers of
intestinal worms (chiefly ascaris and trichocephalus). A canvas of
these children and their parents (making 299 persons) showed that at
one time or another in their lives 105 of them had had typhoid fever.
In that community there were said to have been 70 cases of typhoid in
1912. In another community where only about half of the sample
bottles were returned, but that in spite of this showed 259 of the
children to be carriers of worms, as a result of open outhouses, an
epidemic of typhoid fever broke out in 1912, in which between 20
and 30 persons were involved. These facts are suggestive and support
the consideration that a company is only going half way in provid-
ing deep well water, if at the same time it furnishes open outhouses,
or permits careless use of those with deep wvaults, If a community
and its management could but realize the danger of improper fecal
disposal, its constant menace in producing either a slow, eumulative
effect of disease on the one hand, or an epidemic effect on the other,
they would consider it a thing to be despised and feared.

The data of Tables I, II, III, and 1V, therefore, have considerable
significance. The 806 worm carriers are constantly sowing the seed
for a new crop of their kind. Among those who have had typhoid,
also, there are 'doubtless numerous carriers. If, therefore, the char-
acter of the outhouses is such as to favor the spread of worms, as
is evidenced by the 800 out of the 2500 persons examined, it is such
as to favor typhoid fever and other intestinal diseases also. The ex-
planation often given me for the cases of typhoid, dysentery, and
other intestinal troubles was that of “coarse food.” Coarse food? No, it
is not coarse food that is the cause; it is what gets into the food. A
saying that iz almost proverbial ameng miners is, that children have
a hard row to hoe until they pass the ages of five to eight years,
becanse they have so many intestinal troubles.

It may be asked why hookworm is not more commonly found in
these mining communities, There are several reasons. (1) The
hill sides are as a rule steep and composed of a stony clay; hence if
the fecal matter iz washed into the open it dries out, this process
being deadly both to the larvae and to the eggs. Where the houses are
along sand creek bottoms, however, a careful investigation of this
phase of the problem would doubtless reveal a larger number of in-
fections in such locality. (2) Hook-worm larvae do not live long
in closets with deep wvaults, especially those with water in them.
Neither do they live long in shallow ones with a stone or clay margin.
Concentrated fecal matter is incompatible with their normal life pro-
cesses, — the toxic snbstances developing within it lgill them. If,
therefore, they cannot find a moist, porous medium relatively free
from these toxic substances, they die without reaching a host.
(3). Long, cold winters are, of course, an important factor in keep-
ing down the infection, but this is only a secondary consideration,
since there is ample time for the spread of hook-worm infection, pro-
vided tne infected material is dropped in locations favorable to growih
and where the larvae can reach the skin of man.
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{4) The low temperature of moist mines and the presence of salts
no doubt inhibit the gzrowth of larvae and lessen their motility.

It is doubtful if these factors are the only ones that have been re-
sponsible for the absence of epidemics in the mines of West Virginia.
When additional data can be obtained to clear up certain points, this
will be discussed more in detail in another paper. The system of
working out coal areas and then allowing them to cave in, is a very
important factor in preventing the spread of intestinal parasites that
depend upon a larval stage for completing life history through skin
infection,

This, however, is no reason why the problem should be ignored. On
the other hand it should be worked out in both rural and mining com-
munities, especially tnose bordering upon certain parts of Virginia
from which much of our infection seems to be coming; also where
new foreign labor is being introduced into the mines.

Summary.

1. The Commission interviewed 3108 individuals and examined
2507 samples of feces, making in all over 5000 microscopic examina-
tions. Of the total number of samples examined, 1876 were men
working within the mines, and 631 were children of these miners.

2., Of the total number of persons examined, 806 or 39 were
found to be infected with worms. Of these 8u6, 226 were children and
580 men.

3. The intestinal parasites most common are ascaris, trichocephalus,
and tape worm, and a smaller percentage of hook-worm, strongyloides,
anguillula, oxyuris, and some undetermined types.

4. Hook-worm among the miners of the 17 different mines studied
is not common, nor is it at present of economic importance. By this
is meant that none of the miners or children were very heavily infected,
none showing severe symptoms of anchylostomiasis. It may, however,
become of economic importance under certain conditions mentioned in
the text.

5. Some of the children were so heavily infected with ascaris as
to be worm sick.

6. ‘The large number of ascaris and trichocephalusg infections among
the men is doubtless due to contamination of the coal dust of the
breakways within the mines, whereas that of the children is primarily
due to open vaults, unclean seats and floors of the outhouses, and
spread of fecal material by pigs, rodents, and various agencies.

7. A compgrison of the number of people infected with asecaris
and with tricocephalus with the number that have had typhoid fever,

. shows that there is a close relation between the two. This is associated
with the unsanitary condition of the ounthouses. Where the closets
are unclean and open, there is a high infection with worms; connected
with this there is evidence either of an epidemic of typhoid fever and
a prevalence of intestinal troubles, or there is a sporadic type of ty-
phoid that is gradually aceumulative and eventually involves large
numbers of individuals.
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8. In some mining communities there is a system of keeping in
touch with sanitary matters; in others there seems to be none. Even
some of the doctors in charge consider this “welfare work”, maintain-
ing that they are paid to cure, and not to prevent, disease.

9, Aside from collecting data, the Commission offered many sug-
gestions while inspecting the miners’ yvards and out-houses, and at all
times that it was possible, criticism was offered concerning the danger
of defecating in moist breakways and air passages within the mines;
illustrated lectures were given by Professor Schultz in which it was
explained how the individual contracts the most common parasites;
emphasis was laid upon the dangers from fecal contamination and its
importance in connection with typhoid and with other intestinal
diseases; instructions were given to treat the rain-barrels with lamp-oil
in order to kill mosquito larvae and so lessen the chance of malaria. In
faet the Commission earried on an educational campaign which aroused
the interest of all classes in health problems.

SUGGESTIONS,

1. It is suggested that at present what is most needed is a system-
atic educational campaign in public health matters. One of the most
powerful influences for exciting interest is the delivery of illustrated
lectures on subjects which have a direct bearing upon the welfare of the
community involved. Nothing was more forcibly brought out in our
work than the idea that if the public is to codperate successfully in
public health work, it must be made thoroughly conversant with the
problems at issue; the practical value of it all must be made clear.

2. The burden of responsibility for proper sanitation must be laid
upon the community, which in turn makes each person within its
limits responsible to it. Both must be taught that they owe this to
themselves and the state. Nothing can prove wiser from an economic
standpoint than to instill into each community a pride in the health,
cleanliness, and beauty of its surroundings.

3. The state should provide enough full-time health officers to make
periodic inspection of small communities unable to employ full-time
public health officials; in this way the smaller communities could yet
have the value of expert advice on matters of vital interest to them.
(The officers, also, to inspect larger communities.) Commercial con-
cerns noted for efficiency have a system of periodic inspection, which
insures an alertness and a degree of order not obtainable in any other
way. The army employs the same method. The effect of a similar
system, properly managed, would work wonders among colored people
and the foreign elements of all comimunities. This has been proved
by our own experience and by the experience of the highest types of
coal companies within our state that have a system of inspection of
equipment, and in a few instances a sanitation committee, which makes
periodic inspections of living conditions in the camps.

4. A local committee for each community, composed of the two
most influential miners or their wives, chosen by the miners them-
selves, and one man or woman chosen by the company, might be
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organized. This committee’s function would be to inspect the sani-
tary condition of the camp once a month or bi-monthly, and then meet
with the superintendent, and advise with him as to conditions needing
attention. If possible, a record should be kept of the more important
proceedings.

5. Since many physicians are as a rule too busy attending the
sick and fail to see the significance of ‘“welfare work,” it would be a
good plan for the miner’'s hospitals to be supplied with extra nurses
trained in social work to visit the homes, and by instruction and
personal effort train the wives and children in matters of sanitation
that prevent disease. 1

6. Hygiene should be one of the required subjects taught in the
public schools. * It should be begun in the primary department with
practical talks by the teacher. No teacher should be given a certificate
who has not been trained in this subject. “School hygiene” is not suffi-
cient; it must be a training that can grasp the loecal problems so that
there may be instilled into the children the importance of these local
conditions upon their health. Such courses can be had from members
of the medical faculty at the State University. This element of our
publie education should not be longer ignored.

7. Bome nrreans must be devised for safer methods of disposing of
human excreta. The widely used method of contaminating the hrealk-
ways, gobs, and entire enfries of the mines should be substituted by
more modern methods. For the outside there should be devised a
regulation closet, the essential features of which should be required
by public health regulation. Ample power should be given in each casze
to make such regulation effective.

8. The water supply of all corporations should be examined periodi-
cally, and the pernicious system of connecting the supply tank with two
system of pipes, one supplying deep well water and one supplying sur-
face water, should either be prohibited or strictly regulated.

(3) Such committees could meet with the state puhblle health officer upon his
periodic vigit, and gain the benefit of expert advice; the difficalties that the loeal
authorities could not handle alone might easily be solved by cooperation with the
state authority.









