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INTRODUCTORY.

For many years tests of muscular strength have been used by
physical trainers and gymnasium directors, and more recently, to
some extent, by physicians and teachers. The gymnasium director
and the teacher find strength tests useful in showing the physical
state of pupils at any given time, and their progress from time to
time, whether this progress be due¢ to special training or be simply
the result of normal growth. Some physicians have used tests of
strength as means of judging the condition of patients (Kellogg,
1896; Lovett, 1916). '

This report describes the results of strength tests as applied to
industrial workers. The field for such tests in industry is various.
One result of the studies here described is the demonstration that
different jobs have different ‘“standard” strengths, and that opera-
tives who are unable to measure up to the standard of strength for
their jobs are not so likely to prove satisfactory in achievement and
able to stand up under the strain of the work as those workers whose
strength is equal to the demands upon it. From the standpoint of
both employer and employee such information is valuable.

Variations of strength from day to day, as indicated by daily tests
on the same individuals, are evidence of fluctuations in physical
condition. Such fluctuations are important in so far as they affect
the industrial efficiency of the worker. Studies of daily variations
in strength should lead to information concerning the factors which
influence the physical condition, and so the efficiency, from day to day.

Variations of strength between the beginning and the end of the
working period, particularly if they take the direction of a falling off
at the end of the shift, are indicative of an impairment of physique
which can be most readily explained on the basis of fatigue. Im-
provement in condition during the day, as indicated by a better
strength showing at the end of the shift than at the beginning, is
not always easy to interpret; a slight increase appears to be normal.
Probably in most cases a marked increase is referable to a poor
state at the beginning, due to causes connected with the life of the

worker outside the factory.
1780°—20—1 (1895)
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STRENGTH TESTS IN GENERAL.

Various methods have been used in the past for estimating the
strength of human beings. Such simple schemes as lifting weights
or testing the force of sledge blows have a certain value, although
they have usually not found favor in the eyes of serious investigators.
The earlier students of muscular strength depended most frequently
on methods in which the strength is exercised in bending a stiff
spring, and the degree of bending is observed. An apparatus suit-
able for tests of this kind is called a spring dynamometer. The type
most widely used is the “grip” dynamometer of Collins. (For
description see Whipple, 1914.) This instrument tests the strength
of the grip, the muscles employed being the flexor muscles of the
hand. An improved form designed by Smedley (described also by
Whipple, 1914) obviates certain imperfections of the Collins instru-
ment. Some gymnasiums have made tests with a spring dynamo-
meter in which the force is applied by lifting upward against a spring
which is fastened to the floor, thus testing the muscles of the back
(Whipple, 1914).

All these spring dynamometers, in fact all strength tests hitherto
in use, depend on positive efforts on the part of the subject; the
person being tested exerts himself actively to make his record.
The special feature of the test used in this series of studies is that it
depends on the overcoming by another of the maximum resistance
on the part of the subject. Instead of making a positive effort the
subject, in this test, confines himself to resisting with all his power
a pull exerted by some one else.

THE PRESENT TEST.
1. History.

- In 1915 a strength test was designed by the writer to be used in
determining the extent of muscular impairment in persons, chiefly
children, afflicted with infantile paralysis. This was part of an
extensive campaign carried on by the State Board of Health of
Vermont, through the generosity of an anonymous donor, having
for its object the alleviation of the condition of sufferers from that
disease in that State. The scheme of requiring the subject to resist
a pull applied by another was adopted primarily in the belief that
actual strength could thus be more reliably determined in young
children. In practice the scheme proved quickly to have so many
advantages that it was thought worth recommending as a general
method for strength testing. Continued experience has justified this
idea, and the test in its present form, as described below (see also
Martin and Rich, 1918), is presented as a thoroughly satisfactory
means of measuring strength in children or adults, male or female_
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For the original purpose of the test it was necessary to be able to
examine as many muscle-groups as possible, since the impairment of
strength in infantile paralysis may involve any or all parts of the body.
As a matter of fact, 44 muscle-groups, 12 on each arm and 10 on each
leg, were included. It was found impracticable to test muscles of
the trunk or neck. The method of testing each of these 44 groups is
described in detail in a paper by Lovett and Martin (1916) and will
not be repeated here. The complete test, as used for the study of
infantile paralysis, occupies between a half hour and an hour. For
industrial purposes it is evident that any test that takes so much
timeis practically useless. The first requirement, therefore, is a short-
ening in the time consumed. In the winter of 1917-18 Martin and
‘Rich (1918) examined carefully the possibilities of abbreviating the
test by confining it to a part only of the muscle-groups, and computing
from the strengths shown by these the value that would have been
obtained had the entire scries of muscle-groups been tested. They
were able to demonstrate that such an abbreviation of the test gives
valid results, hence the method as worked out by them was adopted
for the present study. The ‘‘standard short test,” as devised by
Martin and Rich, is made up of tests of the following pairs of muscle-
groups: Pectorals, forearm flexors, thigh abductors, and thigh adduc-
tors; for testing industrial workers the wrist flexors also were included.
The reason for this was that the muscles of the forearm are probably
the most used of any in the body in industrial operations, and it was
thought desirable to have information concerning their strength.

The test consists of overcoming the maximum resistance cf the
muscle-group under examination by means of traction applied
through a self-indicating spring balance. An ordinary spring
balance, indicating pounds avoirdupois and preferably graduated
decimally, is fitted with a strong handle attached to the frame at the
upper end, and at the lower end with a loop of leather attached to the
end of the ‘“rack’’ which terminates the spring. The pointed indicator
forms part of a ‘“dog” or slider, which is not attached to the rack, but
is capable of moving with slight friction up and down the slot.
A small pin on the rack protrudes through the slot and is in contact
with the upper edge of the indicator. When the pull on the spring
is exerted, this pin pushes the indicator along the slot to the proper
point; when the pull is ended and the tension on the spring ceases,
the indicator remains at this point and its position on the scale may
beread off at leisure. After the reading the indicator is pushed by the
hand back to zero. When in use the loop of leather is passed over a
selected point on the limb in which the muscle-group has its insertion.
The procedure is outlined below.
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2. Instructions for Making the Test.

General.—The individual to be tested is referred to as the subject.
The persons making the test are, first, the adjuster; second, the
operator.

The duties of the adjuster are to place the loop in the assigned
position about the arm or leg, support it there with one hand, and,
if necessary, support the arm or leg of the subject with the other
hand. He gives the command ‘‘Hold back,” to mark the beginning
of the pull, and ‘‘Stop,” to mark the end.

The operator has the handle of the balance in his right hand and
the body of the balance in his left.

After the loop is adjusted the adjuster gives the command ‘‘Hold
back.” At this command the subject contracts with all his power
the muscle-group being tested, and simultaneously the operator pulls
upon the spring balance. Tension must be developed as rapidly as
possible without jerking, and must be increased until the resistance of
the subject is actually overcome. At the command ‘‘Stop,” the pull
is immediately discontinued. The scale is read at once and the
reading is recorded by the assisting clerk. The sliding indicator of
the scale must always be returned to the zero position immediately.

No muscle-group that is reported by the subject to be sore should
be tested. ,

The most convenient order for testing the muscles is as follows:

. Right pectoral.

. Left pectoral.

. Right wrist flexors.

. Left wrist flexors.

. Right forearm flexors.

. Left forearm flexors.

. Right thigh adductors.

. Left thigh abductors.

. Right thigh abductors.
10. Left thigh adductors.

Tests are made with the subject fully dressed.

. The detailed technique of the individual tests is as follows:

Pectorals.—The subject stands at attention, with the middle of his
back pressed firmly against an upright post, and with the hand of
the arm that is not being tested grasping a handhold. (Fig. 1.)
The arm to be tested is allowed to be limp in the hands of the adjuster
until the command ‘“Hold back,” with which command the pectoral
muscles are contracted as strongly as possible. The adjuster stands
directly in front of the subject, facing him, and places the loop of the
balance about the arm to be tested just above the elbow.. With one
hand he holds the loop in its position, and with the other hand grasps
lightly the subject’s hand or wrist. The adjuster, keeping the sub-
ject’s arm straight, draws it across the subject’s body as far as possible,

OOtk W=
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keeping it as close to the body as can be done and still give clearance
for the loop. At the command ‘‘Hold back,” the subject’s effort is
to hold the arm from being drawn backward and downward from this
position. The operator holds the spring balance in a line downward
and backward from the subject’s elbow in such a position that the
arm as drawn back will just clear the subject’s body. At the com-
mand ‘‘Hold back,” the operator develops sufficient tension to draw
the arm down to the side of the body. The command ‘‘Stop” must
be given and the pulling discontinued before the arm has been drawn
beyond the vertical line.

Wrist flexors.—The subject stands beside the upright post, with
his arm flexed so as to bring the forearm horizontal and the back of
the forearm against the upright post, with the arm projecting beyond
the upright post to the ulnar process (Fig. 2). A folded handkerchief
or towel may be interposed between the forearm and the upright. The
adjuster stands directly in front of the subject’s palm.. With one
hand he holds the subject’s wrist against the upright, and with the
other adjusts and holds the loop. The loop is placed so that its
middle is directly over the crease at the base of the fingers. Keeping’
the fingers straight, the subject’s hand is flexed fully at the wrist.
The operator pulls at an angle just less than ninety degrees from the
plane of the subject’s hand. At the command ‘‘Hold back,” the
subject holds the wrist in extreme flexion. The command ‘‘Stop”
must be given as soon as the hand begins to yield.

Forearm flexors.—The subject lies on his back on a table with his
heels pressed firmly against a cleat at the end (Fig.3). The adjuster
stands at thesubject’s left for both flexors. His righthand holds the
subject’s elbow to the table. Hisleft hand brings the subject’s forearm
into a position of flexion about fifteen degrees toward the shoulder
from the vertical, and adjusts the loop about the wrist so that its
upper edge is at the crease in the skin at the base of the hand. The
operator stands at the foot of the table and exerts tension at the word
of command. The command ‘“Stop’’ should be given when the fore-
arm reaches the vertical.

Thigh adductors.—The position of the subject is the same as in the
test with the forearm flexors except that he presses against the cleat
only with thefoot of theleg thatisnot to be tested (Fig.4). Theadjuster
stands at the foot of the table; with one hand he places the loop in
the hollow just above the malleolus (an equally correct index is to
have the strap just clear of the top of a man’s shoe), seizes the sub-
ject’s heel with the other hand, lifts the leg until the heel is just high
enough to clear the toes of the other foot, and then draws the leg into
extreme adduction. The foot of the leg to be tested must be kept
vertical. The operator stands at the side of the table and develops
tension at the word of command. The command ‘‘Stop” should be
given as soon as the leg has been drawn into line with the axis of the

body.
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Thigh abductors.—The positions of the subject and of the adjuster
are the same as in the test with the adductors. The loop is adjusted
as for the adductors, but the direction of the pl'zll is opposite to that
used for those muscles. The leg to be tested is drawn out beyond
the mid-line of the body to fifteen deorees, and the effort of the
subject at the command ‘“‘Hold back” is to prevent the operator
from drawing the leg into line with the body. The command ‘‘Stop”
is given just as the leg reaches the mid-line.

‘Calculation of total strength.—The sum of the strengths shown by
the individual muscles tested constitutes in men 17.7 per cent and
in women 18 per cent of the entire strength as found by this system
of testing. To calculate the entire strength, therefore, the sum of
the determined strengths must be multiplied by the reciprocal of
0.177 or 0.180 (5.65 or 5.55). The product thus obtained is the
figure for the total strength of the individual. If, for any reason,
any muscle group was omitted from the test, its strength may be
assumed to be the same as that of the corresponding muscle on the
other side in making the calculation of the entire strength.

3. Source of Data.

Included in this report are 5,518 tests on 305 factory workers from
two manufacturing establishments, known, respectively, as factory
A and factory B.! The first is a brass factory, engaged at the time
of the investigation in making shell fuses; the second is a large
automobile factory. At factory A the working period for the day
shift was 10 hours in length, extending from 7 a. m. to 6 p. m., with a
recess of 1 hour, from 12 m. to 1 p. m., for luncheon between the two
spells; for the night shift the working period was 12 hours in length,
from 6.20 p. m. to 6.40 a. m., with a recess of 20 minutes from 12
p- m. to 12.20 a. m. At factory B the working period was 8 hours
in length there were 3 shifts during the 24 hours, the morning,
evening, and night shifts, with a “luncheon period averaging one-
half hour. Tests were made at factory A on 99 men and 116 women;
at factory B, on 90 men. At both establishments repeated tests
were made on the same individuals on successive days, and in a
large number of instances twice daily. Where two tests were made
on the same day on one person the first test was usually made about
one hour after beginning work, to allow the effect of ‘‘warming up”
to spend itself, and the second as soon as possible after stopping
work for the day. The period covered is, for factory A, July 25
to October 5, 1917, and January 1, 1918, to March 1, 1919; for
factory B, September 15, 1917, to March2 1918.

1 Factory A is the ten-hour plant and factory B the eight-hour plant referrel to in the extansive report

01 conditions of work by Goldmark and Hopkins, “Comparison of an Eight-hour Plant and a Ten-hour
Plant,” Public Health Bulletin No. 106, United States Public Health Service, Washington, 1920,
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OBSERVATIONS ON MEN.
1. Physical Classification of Workers.

One important field of usefulness for the data obtained by deter-
mining the average strength of each of as many workers as possible
and arranging the results in a table of physical classification is
found in the information thereby afforded as to the relative physical
demands of different jobs. On the principle that the strength tends
to become adjusted to the demands upon it one would expect to
find that a group of workers all doing the same thing, would tend
in course of time to show about the same strength. In other words,
there would tend to be a “‘standard strenoth” for each job. As a
matter of fact, precisely this tendency appears when the strengths
of the male workers in the hard jobs investigated in factories A and B
are tabulated. It should be noted that the easy jobs do not show a
similar tendency. Nor would it be expected; for the man whose
work during the earning hours is physically light is apt to take
exercise, outside of working hours, as heavy as or even heavier than
that of his regular job, so that the latter does not rank as the deter-
mining factor in his strength. The operations studied, on men only,
with the standard strength for each, are presented in Table I. As an
aid in interpreting the table the fact should be stated that the
average strength of adult males as a class is between 3,500 and 3,700
pounds, according to this system of testing. In the main the grading
of jobs in order of decreasing difficulty, as suggested by the strength
test, agrees with a gradmg based altogether on empirical observa-
tion of the men at work, as is seen by a comparison of columns 3 and
4 of Table I. The empirical graduation was made by observers who
were thoroughly familiar with the various operations, but were
nbt acquainted with the results of the strength tests.

TaBLE I.—Showing that the strength of male workers in various operations tends to be
1n proportion to the laboriousness of the operation.

—_—

5 Averago |Empirical Number ’Number
Fectory. Operation. of workersof worke:s
y strength. [ class. |garazed.| tested,
A........ Rivet truck: dinpmg, sh0\ eling 4,690 9 12 12
A........ Swaging and raw 4,550 10 11 13
B. .| Brazing heavy parts.................. 4,400 9 9 12
A. Hot forging (fuse parts)....c.ccceeee.. 4,400 9 3 4
B. Heavy lathe work (recessing gears). 4,300 8 16 22
A.. Hevy machine work.............. 4,290 8 8 9
A.. Steam room (stokers and passers). . 4,220 6 4 4
B.. .| Foundr; I));woﬂ: (rammm&molds) 4,150 10 18 38
A, .| Heavy lathe work (turning fuse parts) 4,160 7 12 115
A.. .| Planishseat... ...ccceceuuuenne 3,940 8 3 4
A ding fuse rings......... 3,720 5 11 1n
A 'l‘ending drawn tube press. 3,600 5 7 7
A.. Graduate rings............... 3,310 6 4 4
A Tendmg millingmachine...................oooo.. 3,220 5.5 1 1
B Drilling and burring screws and bolts............... 3,160 4 14 14

1 Day shift only.
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In most of the hard operations there were found a few workers who
not only failed to show a strength approximating the average for
their group but fell below the average for workers in much easier jobs.
In the belief that the poor showing of these was to be accounted for
on the basis of special considerations to be treated later, they were
omitted from the averages. Thirty-five hundred pounds was set as
the arbitrary lower limit of inclusion. Column 5 of Table I gives the
number of workers in each group whose strengths were included in
calculating the averages for the groups, and column 6 the total num-
ber tested in each group. A comparison of the columns shows that
in most groups the number omitted was small.

The most conspicuous difference between the graduation as deter-

mined by the strength tests and that determined by empirical obser-
vation is in the operation of ramming molds in the foundry, factory B.
This operation, although manifestly belonging at or near the head of
the list in terms of laboriousness, appears eighth in the column of
average strengths. The operation is discussed in detail below, and
features are described which may account for its unexpectedly low
average strength showing. At this point it is enough to call atten-
tion to the fact that more than half of the workers tested in this
operation had to be omitted from the calculation of the average
because their strength fell definitely below that to be expected of
normal healthy adult males engaged in manual labor. This in itself
is sufficient to suggest that definite factors are operating to cut down
below expectation the strength of workers at this job.
'~ The men in the steam rocm, factory A, averaged higher in strength
than the nature of their work would lead one to anticipate. The
limited number tested probably accounts for the unexpectedly high
figure, since it could easily happen that a group of four might be
encountered in one operation all stronger than the general average for
their work, although the necessity of working in intense heat may
have something to do with the showing. The fact that so few were
tested probably explains also the unduly low figure for the operation
of planish seat, factory A, which was stated by all the observers to be
undoubtedly more laborious than either the work in the steam room or
the lathe operation of turning fuse parts, both of which appear above
it in the table.

The last five operations listed in Table I all rank as light. The
feature of interest about them is that they show average strengths
agreeing rather closely with the general average of strength for men
of all classes. By way of comparison, a group of 8 foremen from
factory A showed an average strength of 3,620°pounds, and a group
of 60 Army recruits from various walks of life an average of 3,680
pounds. - The operation at the foot of the table, drilling and burring
screws and bolts, factory B, is an extremely easy sitting operation.
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Fig. 1.—Method of measuring the strength of right pectoral muscle. Adjuster stands in
front of, operator behind, subject; recorder notes down measurements.

Fig. 2.—Measuring the strength of the wrist flexor.
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Fig. 4.—Measuring the strength of the thigh adductor.
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To it are assigned, as a-matter of factory policy, men with disabilities
of various kinds. The low average strength showing in this group
is interesting as indicating how bodily strength may be impaired by
, disability. . ‘
The average strengths for the various operations set down in Table
I were. determined as the means of groups whose individual
strengths ranged on both sides of their respective means from 10 to
20 per cent. There were, furthermore, in nearly all the groups,
individuals whose showing was so poor as to lead to their omission
from the calculation of averages. Two questions arise in connec-
tion with the consideration of these individual strength varia-
tions: First, Are the stronger members of particular groups of
more value industrially than the weaker? Second, Is there any
satisfactory means of explaining the occurrence of unexpectedly
weak operatives in jobs which make heavy physical demands?
The prime test of industrial value is productiveness. The answer
to the first of these questions is to be sought, therefore, in the pro-
duction records of the workers concerned. Data are available from
the records of the workers in the operation of recessing gears, heavy
lathe work, factory B (Table II).

TaBLE II.—Showing the relation of average strength (o average output. (Factory B,
heavy latke operation, recessing Gears.)

i
Average | Avera
Check number of worker. m hourly Check number of worker. gg’ hourlgo
output. output.
|
83122 90 | S2710 4,080 | 75
82804.... 89 || S 3062 3,900 86
5 279... 9 || S 279 3870 20
8 3420.. 84 || 83237.0. 3,770 88
82781 89 || S2763... 3,640, 8
8 2830 81 || 83435... 3,430 68
8 3075.. 9 || S3457.7C 3430 85
82871 91 || S3439... 3,220 80
8 3202 96 || S2824... 3,060 4
Mean 89 Mean 3,600 .81

Eighteen out of the twenty-two whose strengths were tested yielded
concurrent records of hourly and daily output. That the stronger
workers tend to show a larger average output than the weaker
appears by a comparison of the stronger half of the group with the
weaker half. The mean hourly output for the stronger half of the
group during the period covered by the study was 89 pieces, as com-
pared with 81 for the weaker half—a difference of 10 per cent in
favor of the stronger workers. Moreover, a comparison of average
strength with average output, individual by individual, shows a
tendency for the output to vary with the strength. The most satis-
factory method of making such an individual comparison is by the
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calculation of the Pearson coefficient of correlation for the two sets
of values. In this case the coefficient was 0.51+0.118. Since this
operation is one in which there is considerable room for variations
in output due to skill, the cotrelation of strength with output is close
enough to justify the conclusion that on the whole the stronger
members of a group of workers are likely to prove also more valuable
industrially. The second question propounded above, namely, the
problem of the occurrence in laborious operations of workers whose
strength is not only below the average for the job, but even below
that of healthy men, seems most readily answerable on ‘the basis of
“staleness,” due to persistent overexertion. It is quite conceivable
that when a man embarks on a job requiring more exertion than his
body at the time is fitted to perform, he either develops a degree of
strength fully competent to the demand or, failing thus to develop,
overuses his muscles to the point, ultimately, of actual impairment.
The deficiency may be nervous rather than muscular. The strength
test, depending as it does on volitional effort, does not distinguish
between the nervous and muscular factors which together make up
the manifestation of strength.

Observations pointing strongly toward staleness as accounting for
exceptionally poor strength showings were had in connection with
two operations studied at factory B. The first of these was ramming
molds in the foundry, mentioned above as including a large pro-
portion of workers whose strength tests were so poor as to be excluded
from the calculation of the average strength for the operation. The
work in this foundry, besides being very heavy, was carried on at’
the time of the investigation under conditions such as might well
tend toward the impairment of physique, or at least prove un-
favorable for the development of the higher-than-average strength
required for the successful performance of the task. The atmos-
phere was filled with fumes, the light was trying, the workers were
very crowded, and were subjected to extremes of heat and cold.
Moreover, on account of these conditions, and perhaps of others as
well, the foundry was unpopular among the workers throughout the
factory It may rcasonably be assumed that the summed effect of
all these influences operated to favor the onset of staleness among
the workers in the department. The second operation suggestive
of staleness was that of ‘“‘truing” forgings by hand, factory B. This
operation was not listed in Table I because, although it is among the
very hard jobs of the factory, three of the four men tested who were
working at this job gave exceedingly poor strength records. This
work involves practically continuous gripping of a heavy hammer
handle which induces muscular stiffness and even cramps. The
work itself is noisy and jarring, and is, of necessity, carried on in the
midst of deafening noise,
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‘ The data from the strength tests which, in conjunction w1th these
facts about working condltlons, are interpreted as indicative of stale-
ness, are as follows: For the foundry we have, first, the actual com-
parison of strength between the strong and weak groups of men.
The 18 men who were considered strong enough to be representative
showed an average strength, as stated in Table I, of 4,150 pounds,
whereas the 20 men who were too weak for mclusmn in the calcula-
tion of the ‘‘standard’ strength for the operation showed an average
of only 2,750 pounds, two-thirds of the “standard” for the job. An
additional indication of ‘‘staleness’ was obtained in connection with
an examination of the variahility of strength distribution among the
muscles in successive tests. Reference to page 1897, or to the paper
of Martin and Rich (1918), shows that the muscles included in the test
are assumed to constitute a definite percentage of the entire strength.
This assumption is based upon studies of actual percentage distribu-
tion of the strength among the muscles included in the ‘‘complete”
test of Lovett and Martin (1916) in a large series of cases. '

Martin and Rich, in the paper cited above, give a table showing
the percentage of the total strength contributed by each individual
muscle group. From that table we obtain the following values for
the muscles used in these tests: Pectoral, 2.35; wrist flexor, 1.35;
forearm flexor, 2.25; thigh abductor, 1.40; thigh adductor, 1.50;
totaling for each side 8.85, or for the entire test 17.7 as previously
stated (p. 1900). The percentage of the total strength represented
by the test strength of any individual muscle group can readily be
determined by multiplying the test strength by 100 and dividing by
the total strength. Applying this method to the figures for any
particular individual readily gives a means of comparing his strength
distribution with the ideal values proposed by Martin and Rich, or,
what is of more importance in the present connection, of noting how
his strength distribution varies from one test to another. Obviously
one can not expect, in a test in which the subjective factors enter so
markedly as in the strength test, to find the strength distribution
precisely the same in test after test. Only by examination of the
data from numerous experiments can an idea be had of the extent of
fluctuation likely to occur.

In connection with this mv&stlgatlon many workers were tested
twice daily for as many as 17 successive working days. Thus, figures
became available for determining the variations in strength dis-
tribution in successive tests. The method of analyzing the data was
as follows: The percentage strength distribution among the
muscles tested was determined for each test and the figures were
tabulated, a column for each muscle. Since there were 10 muscles
included in the test as here given, there were 10 such columns. The
arithmetic mean of the figures in each column was found, and also
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the standard deviation, using the method of Pearson. The Pearson
coefficient of variation (standard deviation times 100 divided by
arithmetic mean) was then determined for each muscle. The average
of these 10 coefficients was found and taken as representing the coeffi-
cient of variability of the individual.

To indicate the order of magnitude of the variability coefficient
some actual data will be cited. Nine men, 8 of them workers in
factory B, the other a college student for whom figures were available,
showed coeﬁiclents of variability ranging from 9.26 to 12.9, and
averaging 10.7. The average strength of these men was 4,500 pounds;
the average number of tests was 30. Four of the men were workers
in the foundry on the operation under consideration here as tending
to induce staleness, but not in the group whose poor strength showing
is looked upon as marking the presence of the condition. Four other
foundry workers, all from the weak group, showed variability coeffi-
cients ranging from 13.1 to 21.3, and averaging 16. The mean
strength of these workers was 2,620 pounds. So far as the data avail-
able have been analyzed, no variability coefficients higher than 13
have been found except in men suspected of staleness. The signif-
icance of the variability coefficient appears to lie in its value as an
expression of ‘‘neuromuscular constancy.” A low coefficient means
steadiness of innervation, so that, whether the total strength be more
or less, its distribution among the muscles remains about the same.
A high coefficient means unsteadiness of innervation. That such
unsteadiness of innervation should be a feature of staleness is merely
suggested by these observations; further study will be necessary
before it can be accepted as demonstrated.

In the operation of ‘‘truing” forgings, referred to above as the
second job which gave evidence of inducing staleness, 4 men
were tested. One of these showed an average strength of 3,970
pounds, and a variability coefficient of 9.26. The other 3 showed
strengths of 2,960, 2,940, and 2,340 pounds, with variability coeffi-
cients of 12.3,13.2, and 15.6, respectively. In view of the laborious
character of the work these figures are very suggestive of the presence

of the condition.
A question that is likely to arise in connection with the considera-

tion of individuals whose strength records are far below the general
average is whether these poor records are genuine. One who deliber-
ately does less than his best necessarily makes a poor test. As show-
ing that the poor tests here under examination werc probably not
made so through deliberate intent on the part of the subjects the
following points are cited: A group of 5 intelligent men, all thor-
oughly familiar with the test, undertook to make a series of records
deliberately below their actual strength, yet sufficiently like genuine
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records to pass muster. After considerable experimenting they not
only acknowledged that it could not be done successfully, but stated
that it was much easier to exert full resistance at the word of command
than to resist in part. Only by keeping the idea of making a poor
showing carefully in mind throughout the test was it possible to avoid
putting forth full strength. Furthermore they found it impossible
to remember between the testing of one muscle and of the next how
much strength had been put forth, so as to make the relative strengths
bear some relation to the strength distribution that actually obtains
in men. The factory workmen on whom the tests were made had no
particular reason for desiring to make a poor showing. A large per-
centage of them were foreigners who had at the best a hazy idea of
what it was all about. To most of them the interval of taking the
test was a welcome intermission in the day’s toil, and they shared the
average man’s feeling of pride in being able to put forth strength on
occasion. That such men, absolutely ignorant, at the beginning, of
the nature or purpose of what is wanted, should be able for 30 or
more tests covering more than two weeks, to maintain deliberately
an inferior showing, yet throughout to keep both the total strength
and the strength distribution within a reasonable margin of variation,
argues a degree of intelligence quite incompatible with the industrial
situation of the men themselves.

2. The Strength Test as a Criterion of Physical Condition.

It has been stated that if the strength test is a reliable indicator
of physical condition the study of daily fluctuations in strength
should yield valuable information as to factors affecting industrial
efficiency, so far as efficiency is determined by physical condition.
On the theory that the industrial efficiency, as measured in output,
should bear a definite relationship to the physical condition, as
expressed in strength, comparisons have been made between output
records and strength records taken concurrently. In interpreting
these comparisons, recognition must be had of the obvious fact that
physical condition is only one of the many factors that may influence
output, and, furthermore, that the strength test as a criterion of
physical condition may not.reflect accurately every minor variation
in physical state, including, perhaps, some that might affect the
output. The point must also be borne in mind that the carrying
out of the strength tests constitutes a disturbance of routine which
in itself may affect output.

Concurrent strength tests and output records have been made in
the following departments: Heavy lathe work (turning fuse parts),
factory A; heavy lathe work (recessing gears), factory B; and light
sitting work (drilling and burring screws and bolts), factory B.
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Output records and strength records were made readily comparable
in the following manner: The mean of all the strength records of a
single worker was assigned the value of 100, and his individual test
records were expressed in terms of this assigned value of the mean
in accordance with the formula, actual mean strength : individual
strength record=100 : z. In other words, the individual records
were stated as percentages of the mean. In similer fashion daily
output records were computed in terms of percentages of the worker’s
mean output record. According to this scheme, on any day on
which the strength was above the average, the strength record would
have a value above 100, and any day on which the strength was
below the average, would have a record of less than 100. Similarly,
daily output records would be above or below 100 according as they
surpassed or fell short of the worker’s general average.

In determining whether strength and output tend to vary in
parallel fashion from day to day an extremely close numerical corre-
lation is not to be looked for. There are definite limits to speed of
machines, and interferences with output due to extraneous causes
which might easily bring it about that days on which the strsngth
record is exceptionally high should not be days of equally exceptional
output; conversely, the demands of the job may often compel a
fairly good output on days of poor physical condition. If any
degree of numerical correlation can be demonstrated, together with
additional definite, although less exact, indication that the two tend
to vary together, their interdependence can justly be assumed.
Three groups of workers were cited above as having concurrent
output and strength records. Two of these, the lathe workers, were
doing fairly heavy work, while the other group, on drilling and bur-
ring, were doing light work. It is interesting to note that the co-
efficients of correlation between strength and output for the workers
on the two hard operations were high enough to demonstrate some
degree of relationship (recessing gears, factory B, 0.27 1+0.052, 168
cases; turning fuse parts, factory A, 0.232 4+ 0.094, 46 cases); whereas
the coefficient for the workers on the easy job of drilling and burring
showed no relationship whatever (0.048, 187 cases).

Another method of determining whether or not pearallelism is
present is that of scrutinizing the day-to-day records of individual
workers. For this purpose each individual’s ‘daily output records
were tabulated in descending order of output, and his strength records
were set opposite the output records for corresponding days.
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TasLe ITI.—Condensed summary of observations, showing tendency for high ouz;la to

occur on days of good strength showing. Column 2 gives average output for days of

output; column 8 gives average strength showing for same days; column 4 gives

- average output for days of poor output; and column 5 gives average strength showing
Jor same days. All figures are percentages of individual means. -

Good days. Poor days.
Check number of worker.
Average | Average | Average | Av
output. |strength.| output. |strength.
QGear recessers, factory B.

110 105 94 88
107 108 92 a3
113 108 93 9%
111 110 90 87
100 109 89 88
104 103 97 89
108 108 93 96
109 99 91 90
106 98 92 <]
106 99 87 96
106 98 91 96
108 99 90 72
107 95 95 86
106 97 88 96
111 97 89 98
109 98 85 99
107 87 89 99
109 98 95 101
109 99 89 106
112 102 96 109
107 105 3 91
101 100 2% 98
101 95 9 i<
110 100 96 100
103 98 96 1¢5
105 110 o 91
107 104 93 99
104 102 94 97
102 112 9% 96
104 100 96 89
104 105 95 102
104 97 94 98
106 97 94 99
104 104 95 105
106 102 92 104
104 97

112 111 96 17
108 100 93 106

By this plan the individual’s days of best output stood at the head
of the table, and his days of least output at the foot. If strength
tends to vary at all in parallel manner with output, there should be
indication of a similar grouping of the strength records, the upper
portion of the table showing a preponderance of good records, the
lower portion a preponderance of poor. Of the 25 workers in the
hard operations cited above, 17, or 68 per cent, showed such a pre-
ponderance. The remaining 8 averaged as strong on the days of
poor achievement as on those of good. In the easy operation of
drilling and burring the tendency for high strength to occur on the
days of good output was less marked. In only 6 out of 13 workers
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did the part of the table including the highest outputs include also &
preponderance of good strength records

. In the cémparisons of strength with output thus far made, the
adopted criterion of strength has been the mean of the two daily
tests, one taken about an hour after the beginning and the other at
the end of the day’s work. This median strength record would seem
to represent more accurately the physical condition for the day as a
whole than a single test taken near the beginning of the day. This
is especially true when, as often happens, a poor showing is made at
the early test and a much better one at the end of the day. The
obvious deduction from such a sequence is that the initial poor test
was due to something transitory in the condition of the subject which
passed off during the day, and should not, therefore, be credited as
establishing his status for the entire day. A low early test followed
by a still lower late test is, on the other hand, indicative of poor
condition throughout the day, and a high early test followed by a
still higher late test of good condition throughout the day.

As further confirmation of the parallelism of strength with output
it is interesting to note that in the operation of recessing gears,
factory B, where there were 30 out of 168 instances in which a
markedly low early test was followed by a still lower late test, in 22
the output was below the average, and in only 8 above the average,
a difference of about three to one. In the same group there were 17
instances of a markedly high early test followed by a still higher late
test. Thirteen of these were on days on which the output was above
the average and four on days when the output was below the average,
a difference in the reverse direction of more than three to one.

3. The Strength Test as Affected b); External Factors.

There is a definite indication that the factors which influence the
strength test as it varies from day to day act, in part at least, upon
all the workers alike, provided they are in similar environment.
During the investigation at factory B there were 52 days on which
tasts were taken on workers in two departments, or workers who
had two entirely different jobs. On 43 of these days the strengths
of the two groups varied together. On 9 days the strengths varied
in opposite directions. Group strength was determined from day to
day by first assigning to the individual records values in terms of
percentages of the means, as described above (p. 1908), and then
averaging the percentage strengths of all the workers within the
group day by day. If the value for any day came out 100, it meant
that the day was an average day; if it came out above 100, the group
as a whole was stronger than the average on the day; if below 100,
the group was weaker than the average. The fact that two different
departments varied together, namely, were above or below the
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average on the same day 43 out of 52 tlmw, shows clearly that both
sets of men were responding to the same mﬂuencos, so far as their
strength was concerned. Moreover, not only did the two groups
vary together, but the extent of departure from the average was
usually approximately the same. The average difference between the
strength averages for the two groups, on the 43 days on which they
were both high, both low, or both median, was only 3.6 per cent.

Further corroboration of the view that physical condition is affected
by external conditions which act similarly upon all the members of
a group is afforded by a study of the individual records of the men
who made up the group. It is clear that a mere agreement of aver-
ages is not very significant if the figures from which the averages are
obtained spread over too wide a range. - To illustrate: An average
of 100 obtained from 12 figures, all falling between 90 and 110, is
much more significant than the same average obtained from 10
figures ranging between 60 and 80 and 2 ranging between 240 and
260. The proof that the figures of a series cluster together within
reasonable limits is afforded by the application to the series of the
statistical methods of Pearson. The procedure involves the deter-
mination of the standard deviation, and the examination of the
distribution of the figures making up the series about their mean in
terms of this standard deviation. In a group of figures in which the
distribution is no wider than is to be expected from the operation
of the laws of probability, a distance of twice the standard deviation
in the middle of the group should include slightly over two-thirds of
all the figures, and a distance of six times the standard deviation
should include virtually all the figurcs. Records of 15 days, selected
at random from the series of 43 given above as consistent, were
analyzed according to the method just outlined; the number of indi-
vidual cases included in the record of a single day ranged from 17
to 28. On 12 of the 15 days the distribution of individual cases
about the mean for the day accorded fully with the Pearson criterion;
on 2 other days the spread exceeded only by a small margin the allow-
ance; and on only 1 day was there a serious departure from the type
of grouping recognized as falling within the range of probable varia-
tion. We may regard these findings as indicating clearly the opera-
tion of external factors as affecting the strength showing.

Of the various external influences which might act to modify
similarly the strength of all the workers of a group, the most obvious
are climatic. Records of temperature and relative humidity were
obtained for most of the days on which strength tests were made.
Comparisons of these with strength records have failed to show any
very striking correlations between particularly high or unusually low
strength records and definite climatic states.- There is a slight sug-

1780°—20——2 *
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gestion in the data that.relative humidities between 70 and 80 per
cent favor high strength tests, but the correlation is not sufficiently
marked to remove it from the posmblht.y of being a matter of chance.
There are fairly definite, although fragmentary, indications that very
high temperatures, 30° C. (86° F.), or above, reduce the strength,
especially when these temperatures are maintained over a series of
days. Except for this there is nothing to suggest that temperature
is a modifying factor of strength. Other possible group influences
are factory light, dust, fumes, the attitude of men toward superiors,
approachmg holidays, pay day, etc. As indicating how these may
operate it is interesting to note that the periods of greatest strength
throughout the whole investigation, with one exception, occurred
either on pay day or within the two-day period immediately there-
after. The fact that the members of a group vary similarly in
strength from day to day has its significance in connection with the
tendency reported above for strength and output to be parallel.
Evidently certain days are more favorable to high output than
others, and the influences which underlie the difference are such as to
affect all the workers in a single environment. By analyzing these
differences we shall arrive at increased understandmg of the factors
which determine industrial efficiency.

4. The Strength Test as a Criterion of Fatigue.

A lower strength record at the end of the working period than at
the beginning is looked upon as indicating fatigue. In making this
interpretation, however, one must not lose sight of the fact than an
exceptionally high showing at the beginning of the shift is likely to
be followed by a lower showing at the end, from the mere subsidence
of the special influence that tended toward the original high test,
and without, necessarily, the incidence of fatigue. Conversely, on a
day on which, for extraneous reasons, a poor test was made at the
beginning, improvement might be shown at the end of the working
period, notwithstanding the presence of considerable fatigue. Be-
cause of these possibilities individual instances of lowered strength
are to be treated as less reliable than group showings. Where a
single worker regularly shows a falling-off of strength at the end of
the day, or where a group of workers all show such a strength-loss on
a particular day, fatigue may justly be assumed.

The observations thus far made sh#v that, in general, strong
workers fall oft in strength during the working petiod less than do
weaker workers. Leaving out of account the nature of the work
done, and considering only the strength of the workers, the following
figures were obtained, from men only. Because of the ditferent con-
ditions the data from factories A and B are treated separately.
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TasLE 1V.—Showing that atrong workers fall off in strmgth during the workmg period

less than do weaker workers
’ Showing Net
Number Showing
Strength group. . ) in group. 33;3:;;10 per cent
6 4 2 +1.10
10 8| 2 +2.80
17 1. 6| + .24
13 4 9 ~1.57
30 9 21| - .96
7 3 4 .00
5 2 3 - .21
18 4 14 —3.70
21 8 - 13 —14.46
39 9 2| -T2

The strengths used as the basis of the abovercalculations are the
averages of all the tests at the beginning of the shift for each indi-
vidual, compared with the averages of all the tests at the ehd of
the shift for the same individuals. In most cases 10 to 17 figures
were available for averaging.

In addition to confirming the point that stronﬂ workers tend to
show less falling-off in strength during the workmor day than do
weaker workers, the above figures are interesting in COnnection with
an empirical consideration of working conditions in factories A and
B. The former factory is on a 10-hour basis, the latter has an
8—hour day. Notwithstanding this difference in favor of factory B,
the impairing effect of the day’s work upon strength is much more
striking here than in factory A, where the day is 25 per cent longer.
The obvious conclusion is that the men work more nearly to capac-
ity in the factory in which the shorter day obtains.
~ This conclusion, which is supported by Goldmark and Hopkins
(P. H. B. No. 106, pp. 18 and 74), raises the interesting question of
why, if the men in the eight-hour plent are working more nearly to
capacity, their output fails to show a more pronounced falling off.
The facts regarding output being, as shown by Goldmark and Hop-
kins, that the falling off of output is merkedly greater at the 10-hour
plant than at the 8-hour establishment. It would appear inevitable
that the increnrent of fatigue from hour to hour must be greater where
the work is carried on at a rate more nearly approaching capacity,
so that at the end of eight hours there would be a greater total
fatigue. At the end of the eighth hour, then, one would expect to
find the output at the 8-hour plant below the level of that far the
same hour at the 10-hour plant. On the contrary, the actual out-
put records show that the reverse is the case. What seems like the
most reasonable explanation of this situation is contained in an ex-
pression of Goldmark and Hopkins (loc. cit., p. 18) as follows: “It
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is unmistakable that, with the shorter hours at the 8-hour plant, the
attack upon work differs radically from that at the 10-hour plant.”
[Italics not in the original.] It is quite in accord with psychological
experience that the attitude toward the work of the entire day should
be colored by a factor of such importance as its length. As the day
proceeds, the onset of subjective fatigue—disinclination to work,
which may determine output quite as definitely as actual working
capacity—tends to become more and more pronounced, largely as
the result of the knowledge that the end of the working period is
still remote; and so a fallmg output may supervene, even though
the actual working capacity is not really impaired. Moreover, at
the 8-hour plant there is definite pressure from foremen toward main-
tenance of output, a pressure which might go far to counteract the
tendency toward slackening of output as the result of growing dis-
inclination to work. The response to such pressure is bound to be
greater where the working day is short.

From the standpoint both of employer and employee, hard work
during a short day would seem to be more profitable than less effort
over alonger period. If fatigue bears any relation to productiveness,
as one would naturally assume, the greater loss of strength during the
shorter day would be looked upon as demonstrating greater produc-
tiveness on the part of the worker. In the eyes of the employer
productiveness is the chief desideratum for his workmen. The
employee, likewise, can well afford to exert himself vigorously dur-
ing the shorter workday for the sake of the marked advantage to
him of the extra hours of leisure. The danger to be guarded against
is, of course, persistent overexertion. That this actually occurs in
factory B, in spite of the short day, has been suggested in an earlier
paragraph and will be referred to again.

In order to relate the degree of fatigue to the nature of the work
a study has been made of the strength at the beginning and end
of the shift of the workers at partlcula.r jobs. For the purpose of
this study the workers in each job were subdivided into a strong
group and a weak group. In most cases the subdivision was made
at about 3,700 pounds strength. The operations which are asso-
ciated with very great strength (swaging valves, factory A, brazing
heavy parts, factory B) were subdivided at about 4,000 pounds.
The easy operations of tending milling machine, factory A, and
drilling and burring, factory B, were subdivided at 3,100-3,200
pounds. Table V gives the number of men in each "group, the
average strength, and the average percentage change in strength
at the end of the shift as compared with the strength at the beginning.
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TABLE V.—Showing that hard operations cause a. greater falls: ofm:trmgthdw-mg
. workmgperwdthandoeagyrop jwn':g

Strong group. ‘Weak group.
Operation. >
Number | Average | Per cent | Number | Average | Per cent
. -of men. |strength.| change. | of men. |strength.| change.
Factory A
Swaging valveS...e.coeceierennnnecnennaes 8 4,840 0 5 3,410 .60
Turning fuse parts....cccecceccececececans 13 4,200 +1.7 10 3,300 - .3
Drawn tube press......cccceceeececacocess 4,220 +3.6 4 3,150 —-5.30
Milling machine. .cceceenieneenaciomennaan, 5 3,520 +3.2 6 2,960 .68
 Factory B
Brazing heavy parts...c..c. leceierenenee. 5 4,720 +1.0 7| 3,740| - 6.00
Ramming molds. ....ccueeneiecaaanancceas 15 4,240 —4.0 23 2,870 | —12.00
............................ 11 4,570 -1.6 11 3,370 — 7.0)
Drillingand burring. .......ccceeeieaana.. 7 3,760 5.0 .7 2,560 + 1.60

This table shows that loss of strength is more pronounced in the
hard operations than in those that are easier, as well as reinforcing
the previous finding that weak men show fatigue more definitely than
do strong men.

The large loss of strength shown by the weak group of men engaged
in ramming molds in the foundry, factory B, as well as the relatively
larger number of men in the group, adds force to the suggestion
previously made that this particular operation is too exhausting for
all except the strongest men. - These records may perhaps be looked
upon as exhaustion records. If this is their true character an inter-
esting additional point concerning recovery from exhaustion appears
from further study of the data. "It happened that 10 of the men in
the weak group of mold rammers were under observation during the
period within which fell the 5-day shut-down from Japuary 18 to
‘January 23, 1918, enforced by the United States Fuel Administration
as a measure of fuel conservation. These 10 men showed an average
improvement in strength of 7 per cent for the 3 days following the
shut-down, as compared with the 3-day period immediately preceding
it. Only 1 of the 10 made an actually poorer showing after the shut-
dowr.  Although no information is available as to the way in which
these men spent their time during the enforced vacation, it may
reasonably be assumed that they did not work as hard as when
engaged in their regular occupation. The average strength of these
10 men was more than 20 per cent less than that of the strong group
of mold rammers; their five days of opportunity to recover left them,
therefore, in spite of a 7 per cent improvement, stilt much below the
desirable level of strength for workers at their job. We have here a
suggestion that the lmpalrment of physique due to exhaustion may
be so severe as to require considerable time for complete recovery to
normal.
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Cllmnhtive Eleet of Fatigue.

The studles thus far reported have dealt with fatigue only as indi-
cated in a loss of strength between the beginning and the end of the
day’s work. It is evident, however, that the effects of fatigue are
likely to hold over from one day to the next; or fatigue may be
cumulative, becoming more and more pronounced from day to day.
In order to test whether there is any indication that the effects of
fatigue carry over from day to day a comparison was made of the
strength showing immediately following days of fatigue with the
strength directly after days not giving indication of fatigue. The
criterion of fatigue accepted here is a poorer strength record at the
end of the shift than at the beginning. When the record at the end
of the day was as good as at the beginning, it was assumed that no
fatigue demonstrable by this method was present; a strength differ-
ence between the first and second tests indicative of fatigue, but not
exceeding 9.9 per cent, was called “mild fatigue”; a strength differ-
ence in like direction and amounting to 10 per cent or more was
designated ‘‘severe fatigue.” DBoth individual and group com-
parisons were made. For the group comparisons the strength-
showings of all the workers were averaged for the beginning of the
day, and again for the end of the day. The strength showings
averaged were determined as percentages of the mean strength
(p. 1908). |

For the group comparisons 46 days were available. Thirteen of
these were days of severe fatigue for the entire group. In other
words, the group strength showing at the end of the working day was
10 per cent or more below that at the beginning of the day. The
remaining 33 days showed on the part of the group either mild or no
fatigue. Seventy-seven per cent (10 out of 13) of the days of severe
fatigue were followed by days of poor condition, whereas only 57 per
cent (19 out of 33) of the days of mild or no fatigue were followed by
days of poor condition.

One hundred ‘and fifty-three md1v1dual comparisons of the records
for one day with those of the following day were made. With refer-
ence to the state of fatigue of the first day these were distributed as-
follows: Severe fatigue, 32; mild fatigue, 50; no fatigue, 71. Seventy-
two per cent of the days of severe fatigue (23 out of 32) were followed
by days of poor condition, as against 54 and 51 per cent, respectively,
for. the days of mild and no fatigue (27 out of 50, mild fatigue; 36 out
of 71, no fatigue). These observations indicate that days of severe
fatigue have a tendency to show a persistent effect in the form of poor
physical condition on the day following.

A somewhat similar question that may be raised is whether there
is any likelihood that a day of fatlgue or a day of poor condition,
although not, perhaps, itself giving evidence of fatigue, will have



1917 August 13, 1920,

the effect of increasing the tendency for the day following to show
fatigue. Of the 153 individual comparisons reported above, 82
showed on the first day fatigue, either mild or severe, and 71 no
demonstrable fatigue. Sixty-one per cent (50 out of 82) of the days
of fatigue were followed by days of fatigue, whereas only 51 per cent
(36 out of 71) of the days of no fatigue were followed by days of fa-
tigue. The effect of days of poor condition on the fatigue tendency
of the following day was examined only with reference to group
showings. There were 35 days of poor group condition available for
study. Of these, 11 (31 per cent) were followed by days of severe
Tatigue, 17 (49 per cent) by days of mild fatigue, and 7 (20 per cent)
by days of no fatigue. Twenty days of good group condition showed
in comparison only 2 (10 per cent) followed by severe fatxgue, 7 (35
per cent) followed by mild fatigue, and 11 (55 per cent) followed
by no fatigue. Apparently the likelihood that persistent demonstra-
ble fatigue will show itself is greater after days of fatigiie or of poor
condition than after days of no fatigue or of good condition.

6. Observations on Night Workers.

Night work was carried on at both factories, but under very differ-
ent conditions. At factory A there was at the time of this investiga-
tion a 12-hour night shift working 5 nights a week, and at factory B
an 8-hour night shift working 6 nights a week. The night shift at
factory A worked from 6.20 p. m. to 6.40 a. m., with an intermission
of 20 minutes at midnight; the night shift, sometimes called the
evening shift, at factory B worked from between 2 and 4 p. m. to
between 10 and 12 p. m. Some departments at factory B operated a
third shift from midnight to 8 a. m., but observations on this shift
were not obtained. At factory A the night shift was relatively
permanent, whereas at factory B the shifts changed every two weeks.
So far as the strength test shows there was no advantage of one shift
over the other at factory B. Virtually all the men tested were so
scheduled that about half their tests came while they were on one
shift, and the other half while on the other shift. No demonstrable
differences betwcen the shifts, either with respect to total strength
showing or to the tendency to fatigue were apparent. At factory A
the night workers as a group made a distinctly poorer showing than
the day workers on precisely similar operations. Thus in the opera-
tion of turning fuse parts, in which the standard strength for the job
is given in Table I as 4,130 pounds, 8 night workers averaged only
3,540 pounds, and the strongest of the group was also the man who
had commenced night work most recently. It is possible that on
account of the undesirable character of night work the men in this
group were primarily of poorer quality than the day workers at the
same job; in fact, the foreman of the department in which the
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comparison %as made expressed an opinion to -that effect. Reference
to Table V on p. 1915 shows that in any industrial operation there is
likely to be & weak group, assumed to be made up, in the case of the
laborious operations, of men whose strength is not suited to the
physical demands of the job. Whether in this case the night shift
happened to be made up of such a group, or whether the night work
was itself a contributing factor to the poor strength showing, can not
be established from these data by themselves. Further observations
will be necessary to decide the point.

' ' OBSERVATIONS ON WOMEN.

»

At factory A, where many women are employed, numerous series
of strength tests were made on women. Although the tests were
carried out wholly by women and in complete privacy, there was
marked psychic disturbance attending the early stages of the testing
on the part of practically all the subjects. Many of them were so
disturbed_at first that it was only by the exercise of the utmost tact
that the investigators charged with the task of obtaining the observa-
tions were able to carry them on successfully. This initial disturbance
did not seem to affect the values shown by the tests, for the later
observations, made after complete confidence had been established
and when the subjects were cooperating heartily in the investigation,
rarely showed differences in strength sufficient to suggest that the
early tests were invalid. A total of 116 women were tested during
the period covered by this report. Twenty-five of these were tested
during the early weeks of their employment in this factory and
again, as far as possible, a month or more later. The others were
chiefly old employees, their period of service ranging from 5 months
to 7 years.

- 1. Job Strengths.

In order to assign standard strengths to various jobs for women in
accordance with the plan used above for men, the operations were
graded empirically in terms of their laboriousness, and the average
strengths of the workers in the various jobs were examined to see
whether they would show a correlation between strength and
laboriousness of job similar to that which appears so clearly among
male workers. The women on whom tests were made fall into eight
groups. Three of these represent definitely laborious tasks. In
descending order they are: Screw-machine operation (32 subjects),
foot-press operation (12 subjects), drill operation (24 subjects). The
screw-machine operation is looked upon as the most laborious to
which women are assigned in factory A. It actually includes a con-
siderable range of toilsomeness according as the pleces worked upon
are large or small but the character of the work is substantially the
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same in all the,operations classified under this head with one ex-
ception. A grinding operation was included in this group, primarily
because 6 of the 7 operatives tested had recently been transferred from
screw machines to.the grinding job, and it seemed reasonable to
suppose that the strength of these operatives might be as much
dependent -on the work from which they had just been transferred as
on that which they happened to be doing at the period of the tests.
Less laborious than the tasks listed above are fuse assembly (9
subjects) and the dial-press operation (13 subjects). The latter.
ranks among the least laborious jobs studied. There are also three
groups in which the actual manual work is light, but in which either
constant attention or mental effort is involved. These are: Clerks
(8 subjects), lacquerers (5 subjects), and bench workers (13 subjects).
Table VI gives the average strengths for the 8 groups here listed.

Tasre VI —Showing the relation of the strength of women workers to the nature of the

operation.
- : Avera, Average
~j.'_«~"’/ Operation. stre weight.

Serewmachine. .. .. ... 2,170 138
FOOL PreSS. « o enen et 2,020 126
Driling. ... ..o it eeiieeeaen——aas e eeeeeieeaanaaa. 1,860 126
Fuseassembly.............. eeeeecetaet e aaaaacann ettt iieieceeaaaaaaa 1,820 125
DA PrESS. . - . ettt e et meaaeaaaas 1,660 13
[0 15 ¢ - PN g, ig ixg
LACQUETING . o e eennee ittt ceiaeeieaaaaaaa.. 1
Bench work...... .. Il LTI 1,910 120

In order to show that these averages are truly representative of
the groups, the Pearson standard deviation was calculated for the two
that contained a sufficient number of subjects, namely, the screw-
machine group and the drilling group. In both, the standard
deviation is well within the limit demanded by a probability curve.
In all the groups, in fact, the figures are bunched about the mean as
closely as can be expected.

Scrutiny of Table VI brings out the interesting fact that- the
group strength tends to vary with the laboriousness of the job so long
as purely mechanical tasks are under comparison, but that when the
element of mental effort enters the relationship fails to hold. Thus
the two strongest groups are the clerks and lacquerers; although in
terms of the muscular energy required, their jobs were among the
llghtest examined. That this unexpectedly high strength showing
is not due to any such circumstance as the accidental choice of large
and strong women for testing in these groups is shown by the very
low average weights for the groups. As the table shows, the clerks
averaged 113 pounds in weight and the lacquerers 112. The heaviest
clerk weighed 126 pounds and the heaviest lacquerer 135. More than
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half of the total number in the two groups weighed not more than 110
pounds, and of these women of very light weight only one failed to
make an average strength showing exceeding 2,000 pounds. In
comparison with this very good showmv on the part of the small
women doing mental work the record shows that the average strength
of all the women tested in factory A who weighed lessthan 111 pounds
was 1,780 pounds. The obvious deduction from these figures is
that the habitual doing by women of mental work reflects itself in a
relatively hlgh strength showing.

This idea is supported by the results, hitherto unpublished, of
records obtained by Mosher and Martin (1918) from a group of 45
college women. This college group showed an average strength of
3,000 pounds. They did not average much heavier than the indus-
trial group examined at factory A, and there is very little probability
that any of them approached the amount of muscular effort that was
expended daily by most of the factory women. In selecting the
college women for testing, Mosher and Martin attempted to avoid the

_choice of athletes; their effort was to make the group as truly repre-
sentative as possible of a good type of normally developed woman.

The marked disparity between the strength showing of college
women and of factory operatives, considered in connection with the
further fact that the best groups among the latter were composed of
those whose tasks required mental effort, seems to indicate that
among women the element of nervous control of the muscles plays a
‘pominant part in the strength showing. Obviously in any such test
as this the nervous factor ranks with the purely muscular in determin-
ing the result, but in a peculiar sense this seems to be true in women.
No such disparity of strength between factory operatives and college
students appears among men. Martin and Rich (1918) studied a
group of college students, but obtained no higher averages than those
reported in the paragraphs of this paper which deal with male indus-
trial workers. Whether there is a difference in the ncuromuscular
organization of the sexes, whereby ability to innervato musculature
pepends upon habitual mental alertness to a greater degree in women
than in men, can not be decided on the basis of the data here furnished,
although something of the sort seems to be suggested Practlcally,
the interpretation of ‘‘job strength” data in women demands
recognition of the fact that a job requiring mental alertness will show
a higher average strength than one whose demands on the muscles aro
actually greater but whose intellectual requirements are small.

The gradation of strength among the jobs calling for muscular
effort rather than mental alertness is in accord with empmcal obser-
vation of the1r relative laboriousness, and the averages given in
Table VI may be looked upon as indicating the ‘‘standard” strengths
for those particular operations. It will be noted that these figures



1921 - A August 18, 1920,

do not show, so clearly as do the correspondmg figures for male
workers, a close ad]ustment of the strength to the physical ‘demands
of the job; nor is there any significant indication of a pronounced
increase in strength to meet the demands of a very laborious opera-
. tion, such as occurs rather consplcuously among men. The average
strength of all the women operatives on whom tests have been made
is, in found numbers, 2,000 pounds, & figure not markedly exceeded
by the job strength of the screw-machine workers, 2,170 pounds,
although this latter is the hardest job on which women in this factory

are employed
2. Stréngth Fluctuations from Day to Day.

In the section of this report dealing with the application of the
strength test to male workers emphasis was Jaid on its usefulness as
an index of general physical condition and, hence, of industrial
efficiency, so far as the latter' depends on physlcal ‘condition. Evi-
dence was presented that output tends to run parallel with strength.
In a general way, therefore, the strength test may be taken as a
criterion of efficiency, and its fluctuations from day to day as indi-
cating variations therein. Direct evidence that output tends to run
parallel to strength has not been obtained for women, since output
data were not available during the period covered by the strength
tests. -The point has, however, been made that in women the test is
peculiarly dependent on the mental state, a fact which certainly
suggests the likelihood that it indicates the industrigl efficiency as
well. . To determine which are days of low strength showing, and to
determine the causative factors concerned are, therefore, problems
of practical importance.

The fact has already been presented that among men the day-to-
day fluctuations in strength tend to be similar in direction and extent
for all the members of a group. The same tendency appears
among the women here under investigation. The data have been
examined only in part, but the results are clear, as follows: For a
period including 65 working days the strength-records of all the
women tested were tabulated, using as the expression of strength the
ratio of the actual strength of the day to the average of all the tests
on the individual. The results were expressed, as above with male
workers, on the basis of 100, so that all days of more-than-average
strength would have a value exceeding 100 and all of less-than-
average strength a value below 100. The tests for each day were
placed in a column by themselves, so that by running the eye down
the columns one could tell immediately whether there was any
tendency for the workers to vary in strength as a group; all, or
nearly all, of them being of weaker-than-average, stronger-than-
average, or nearly average strength on the same days. In order for
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a.day tobe accepted a8 showing a definite tendency it was necessary
that at-least two-thirds of all the records of the day be in accord. Of
the 65 days so examined 49, or 75 per cent, showed such accordance,
and 16, or 25 per cent, failed to show it. Of ‘the 49 concordant days,
22 were stronger than the average, 13 approximated the average,
and 14 were weaker than the average. From the standpoint of in-
dustrial efficiency the 14 days on which the individuals tested made
as a group a poorer strength showing than' the average are of most
interest, for it is reasonable to suppose that the productiveness of
"the group was either less than usual on those days, or if maintained
at the standard level was so maintained at the cost of exceptional
strain upon the workers. By directing the attention to the condi-
tions prevailing on days of poor group showing it should be possible
to discover some of the factors which are responsible for the poor

showing. 3. Fatigue.

Among women workers, as among men, & poorer strength showing
at the end of the shift than at the beginning is interpreted as indi-
cating fatigue. In making this interpretation, as has been previously
suggested, single days are less reliable than series, since it may easily
happen that causes unconnected with fatigue will operate occasionally

_to cause the strength showing at the end of the day to be poorer than
at the beginning; but a consistent showing of that character may
properly be looked upon as indicative of fatigue. To determine,
then, whether or not any given worker gave evidence of fatigue her
entire record was scrutinized. If as many as half of all the days on
which she was tested both at beginning and end showed less strength
at the end of the work period than at the beginning, t’he ‘conclusion
was drawn that her tests showed fatigue. By grouping the workers
in various ways, conclusions as to the influence of different factors on
fatigue become possible. The first factor to be so examined is that
of the strength of the worker. When the workers are grouped
wholly according to strength, without regard to the nature of their
work, slight, though definite, evidence'is “afforded that the stronger
workers are less susceptlble to fatigue than the weaker. The evi-

dence is presented in Table VII.

Tasie VIL —Showing that the :tromth%;r women workers are less susceptible to fattgue

the weaker.
Per cent of ' Per cent of
g&u’p show- Group strength. ou show-
atigue. tigne
55 " 68
i &
61
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It will be seen here that there is, on the whole, more fatigue among
the weaker than among the stronger workers. When the nature of
the work is taken into account this fact appears more strikingly.
Below is reproduced from Table VI the grouping of women workers
used in this study, with the average strengths for the groups.

TaBLE VIIL.—Showing the relation of the fatigue of women to the nature of the operation.

Strong | Weak
Percent | group. | group.
of all | Percent | Per cent

At
Operation. - tr:;:ﬁf workers of of
) strength.- | showing | workers | workers
fatigue. | showing | showing
latngn.e fatigue.

2,170 60 14 75

) 020 66 80 50
1,860 7 69 80
1,820 66 50 T8
1,660 [ 62
2,180 75 €6 80
2,180 100 100 100
1,910 50 43

_ To illustrate the relation of strength- to fatigue, the workers in
each operation were divided into a strong and a weak group. The
division was so made that in general the strong and weak groups in
each operation were about of equal size. As Table VIII shows, there
is a distinct tendency for the weaker workers in any particular oper-
ation to indicate higher susceptibility to fatigue than the stronger
workers in the same operation. Exceptions to this tendency are
noted in the two operations listed as foot-press and bench work. Of
the bench workers only a relatively small proportion gave indication
of fatigue by the criterion here used, as column 3 of the table shows.
The work was very light, as a rule, so that such fatigue as was shown
might well have been due to extraneous causes. All the workers at
the operation of lacquering showed fatigue, corresponding with the pe-
culiarly trying nature of this task which combines exposure to disa-
grecable fumes with close concentration of attention. It is perhaps
worthy of mention that the average degree of fatigue among the
lacquerers, as indicated by the precentage loss of strength at the end
of the work period as compared with the strength at the beginning,
was just twice as great in the weak group as in the strong.

The fatiguing effect of the different operations is suggested by the
figures in column 3 of Table VIII. Except for the operation of lac-
quering, discussed above, these figures do not show any very definite
tendencies toward varying susceptibility in different jobs. They do
show clearly, however, that work recognized as very light has rela-
tlvely little effect in reducmg the strength during the working day.
This is most clearly seen in the operation listed as dial press. Less
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than half ¢f the workers at this job gave evidence of fatigue by this
gcriterion, and all who did give such indication were among the weak
up. - : . _ -

The chief deduction to be drawn from these studies, relative to
fatigue in women operatives, appears to be that close concentration
of attention is more productive of fatigue than is routine manual
labor, even though the latter is quite heavy. So far as the strength
test is a reliable criterion, the indication is that undue fatigue is excep-
tional under the conditions prevailing among the women operatives
employed at factory A.

“ SUMMARY.

1. Fields of usefulness for strength tests are seen in (a) physical
classifications, to aid in selecting operatives for particular jobs; (b)
as criteria of physical condition in connection with the relationship of
physical condition to industrial efficiency; (c) as criteria of fatigue

2. The method of testing the strength of industrial workers is
described in detail.

3. Evidence is presented showing that with males laborious opera-
tionstend to develop approximately equal strength among the workers
therein; in other words, there is a “standard’’ strength for each job.
A table of the strengths associated with the various operations
studied is given.

4. Male workers at very light operatlons are shown to have, in
general, the average strength for adult males. A single group, made
up of men with various disabilities and engaged in a very light sitting
operation, had an average strength markedly less than the mean for
healthy adult males.

5. Evidence is offered that within individual groups of males the
stronger workers are likely to be more efficient industrially than the
weaker.

6. The occurrence among male workers at laborious operatlons of
individuals whose strength is much less than the standard for the
job, and somewhat below the usual figure for healthy adult males, is
assumed to be indicative of “staleness” due to persistent over-
exertion. Workers giving signs of “staleness’” show greater varia-
tions in the distribution of strength among the muscles in successive
tests than do normally strong operatives.

7. The question of the genuineness of poor strength showings is
discussed and evidence given that it is more difficult to make delib-
erately an inferior test than to put forth full strength, and also that
the variations in successive tests would necessarily be wider if the
tests were fraudulent than are seen in the poor series here under

examination.
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- 8. That physical condition, as indicated by the strength showing,
tends to bear a definite relationship to the industrial efficiency as
expressed in output is shown by comparisons of day-to-day records
of various male workers. .

. 9. Observations are given showing that there is a definite tendency
for the strength of all the male workers in a siagle environment to
fluctuate similarly from day to day. The conclusion is drawn that
external factors are operative in determining strength, and that these
act on all the workers alike. Among these the temperature at which
the work is carried on suggests itself asimportant. There is evidence
that persistent exposure to temperatures above 30° C. (86° F.) is
unfavorable to strength. Relative humidities between 70 and 80
per cent appear to favor high strength showing. Other climatic
influences have not been demonstrated to be operative. There is
some’ suggestion that psychic influences, such as the arrival of
pay day, may be operative. Since strength correlates with pro-
ductiveness, the analysis of these external factors promises to be
significant.

10. In general, strong male workers show less fatigue than do
weaker workers. This holds both for workers regardless of the
nature of their work and for the strong and weak groups within
particular operatlons

11. Evidence is given indicating that the 1mpa1rment of phys1que
due to exhaustion may be so severe as to require considerable time
of rest for recovery to normal strength.

12. There is evidence that the effects of fatigue are persistent, in
that they tend to appear on the day following a day of fatlgue
Severe fatigue is more likely to show this persistent effect than is
mild fatigue.

13. Days of poor physical condition are more likely to be followed
by days of fatigue than are days of good condition, or days on which
no demonstrable fatigue appears.

14. There is no evidence that the strain of night work in an eight-
hour shift, changing every two weeks, impairs physique A perma-
nent mght shift, working 12 hours mghtly 5 nights in the week, aver-
aged 15 per cent lower in strength than the day shift doing preclsely
similar work; but the evidence is insufficient to decide whether or not
this poorer showing was actually due to the night work.

15. Women operatives show a gradation of strength corresponding
with the laboriousness of their work; the actual strength showing
is, however, regularly less than would be anticipated in manual
workers. :

16. Women employed at tasks requiring mental alertness or close
concentration make better strength showings than those engaged
in routine manual toil, even though the latter be relatively heavy.
A corresponding relationship is not apparent among male workers.
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17. There 1 evidence that among women, as among men, ‘external
factors influence the strength showing. The workers in & similar
environment tend, as & group, to vary in the same direction from
day te day,

18. Amon° women, as among men, demonstrable fatigue is more
manifest in weaker workers than in stronger. The most pronounced
indications of fatigue are presented in an operation requiring close
concentration and carried on in a disagreeable environment. -
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NEW YORK LAW RELATING TO CARE OF TUBERCULOUS
PATIENTS.

- A New York law (chapter 900, approved May 21, 1920) prOvi'des
for the listing and recommendation by the State commissioner of
health of private institutions and dwellings found suitable for the
board and lodging of tuberculous patients, and further provides for
State aid to tuberculous patients, not bedridden, who are unable to
pay either in whole or in part for such board and lodging. The law
reads as follows:

SEcrioN 1. The health officers of any city, town, or village in the State shall have
power to certify to the State department of health such private institutions or dwell-
ings within their jurisdiction as may be suitable and desirable for the board and
lodging of tuberculous patients. If such institutions and dwellings or any others be
deemed by the commissioner of health of the State of New York to be suitable for
such purposes, such commissioner shall, with the consent of the owners or lessees of
such institutions or dwellings, make a list thereof and recommend the same for the
care of tuberculous patients as hereinafter provided. The district supervisors of the
State department of health shall file quarterly with the department of health of the
State of New York a certificate containing a statement of the condition of such insti-
tutions or dwellings in so far as concerns sanitation, and any other matter bearing
upon their suitability for the medical treatment and care of tuberculous patients.

Sec. 2. Any tuberculous patient who is a citizen and has been for one year a resident
of the county in which such application is filed may make application for State aid
a8 provxde4 for in this act. Such patient shall file with the health officer of the
village, town, ¥ city in which he may reside a statement of his financial condition,
setting forth that he requires public aid. If upon investigation by representatives
of the State department of health or of a local health officer, it is found that such
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person is in fact suffering from tuberculosis such health officer shall immediately
transmit such application to the commissioner of health of the State. If the com-
miseioner of health shdll consider the applicant a proper subject for State aid, the
applicant shall be admitted to board and lodging in one of the institutions or dwellings
listed a8 hereinbefore provided. Such applicant may reside in such institutions or
dwellings for such period as in the judgment of the supervisors of the State or city
-department of health may be deemed necessary. One-third of the expense of board-
ing and lodging of such applicant shall be borne by the applicant himself, and if
appropriation be made therefor the balance by the county in which such applicant
resides; except that, in the case of applicants financially unable to pay, the county
shall bear the entire expense thereof.

A fixed and uniform rate of payment for board and lodging shall be prescribed by
the State department of health, except that the rate of payment shall be determined
by the city department of health and the commissioner of health as to patients resid-
ing in cities of the first class. The health officer of the city, town, or village shall
monthly, in advance, collect from each person residing within their respective dis-
tricts who is boarded and lodged hereunder, except such whom the health officer of
the city, town, or village shall find to. be financially unable to pay such expense,
one-third of the expense of boarding and lodging of each such patient and pay the
same into the county treasury. The board of estimate and apportionment of the city

- of New York shall, and the board of aldermen, common council, beard of super-
~visors, or, as the case may be, such board or body in the respective cities, towns,
and villages of the State as may have power to appropriate money for the use of such
city, town, or village, may appropriate and include in the annual budget oxother
- estimate of expenditures thie funds necessary to pay the charges imposed by this act
and shall include the amount in' the tax levy succeeding such appropriation. Such
health officer of the city, town, or village shall at monthly intervals pay over to the
owners, lessees; or managers of such institutions or dwellings the expense of boarding
and lodging each such patient as may be therein lodged and boarded. The district
supervisor of the State department of health or of any city department of health shall
be required to make visits to institutions or dwellings where tuberculous patients
board at sufficiently frequent intervals so as to report upon violations of standards
for sanitation and care of the patient and such regulations which shall be established
by the State department of health in conformity and in accordance with this act.
The failure of any owner, lessee, or manager of an institution or dwelling house in
which a tuberculous patient boards to maintain such standards as are prescribed by
the State department of health for the conduct of such establishments shall result
in the revocation of the certificate to board tuberculous patients issued to such insti-
tutions or dwellings. If the district supervisor of the State or city department of
health finds that the patient who is admitted to board in such institutions or dwell-
ings fails to comply with reasonable rules and regulations established by the State
department of health to govern his conduct and personal hygiene, such patient shall
thereupon forfeit the right to further benefits under this act. The district super-
visors of the State or city department of health, or official representatives properly
delegated by them, shall be required to visit institutions or dwellings in which tuber-
culous patients are boarded under the terms of this act to give such advice and medi-
cal treatment as may be necessary in each individual case. They shall also be
required to instruct the patients and the owners, managers, lessees, and the families
of the latter as to the methods for the prevention of the spread or transmission of
tuberculosis. Under the terms of this act the benefits herein enumerated shall be
given only to those tuberculous individuals who are not bedridden and who do not
require bedside nursing or special care.

1780°—20—3
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Sec. 3. The State department of health is empowered to provide for emergency
medical or nursing care.

Sge. 4. The sum of 310,000, orsomuchthemfaamaybenecmry inherebyappn-
priated out of any moneys in the treasury not otherwise sppropriated, to defray the
expensea of the department of health in performing the duties imposed by this act
and for the purpose of carrying out the other provisions of this act, payable by the
treagurer on the warrant of the comptraller on the certifieate of the commissioner of
bealth or the health afficer of the city, town, or village as the case may be, as herein-
belfore provided. . ,

PHYSICIAN PERMITTED TO DISCLOSE EXISTENCE OF COM-
MUNICABLE DISEASE TO PROTECT OTHERS.

The following abstract of a court decision is quoted from the
advance sheets of the Northeastern Reporter, issue of July 27, 1920;

“ A gtranger, staying at a amall hotel, beconting afflicted with eores on his bedy, went
to the family phynician of the hotel keeper who alao acted 8s hotel doctar; who, after
making a phymical examination, informed him that he believed the disease to. be
syphilis, although it weuld be impossible to bé positive withoyt making certain Was-
sarmann testa. He told the patient of the danger of communicating the disease at the
hotel, and requested him to leave the next day, which he promised to do.

“While making a profeesional eall at the hotel the next day, the doctor learned that
the gueet had net left, whereupon he told the proprietor that he thought plaintiff was
afflieted with » centagious disease, and sdvised that certain precaijtiona be taken,
Hip belongings were put in the hallway, his reom was fumigated, and he was forced
to leave, He thereafter brought action against the physician, eontending that the
law abeolytely prohibited the disclosure of any cenfiential communications by the
phywician at any time or under any circumstances, and that s breach of the duty of
enerecy by defendant gave rise to a eause of action in favor of plaintiff.’’

The Supreme Court of Nebragka in Simonsen v. Swenson, 177 N, W 831 held that
the physician waa not liable,

“Commisgioner Flansburg in the opinion, which was adopted by the coyrt, in d!o-
‘cuseing 8 physieian’s duty relative to profeemml secrecy, said:

# ¢No patient ean expact that if hip malady is found to be of a dangerously conh.-
gnmmnam:ehemmllmqukelttobokeptmetfromthosemwl;om.lltherew
no disclosure, such diseage would be trapsmitted. The information given to & phy-
sician by his patient, theugh confidential, must, it seems to us, be given and received
subject to the quplification that if the patient's diseage is found to be of a dangerous
and 80 highly contagious or infectioys a nature that it will necesearily e transmitted
10 others unless the danger of cantegion is disclosed to them, then the physician
should, in that event, if no other mesns of protection is possible, be privileged 1o
make s much of a disclosuye 1o such pegeons ag iy neeessary to prevent the spread of
the discase. A disclosyre in such ease would, it follows, not be a betrayal of the
confidence of the patient, sinee the patient must know, when he imparts the informa-
tion or subjeeta himself to the examination, that, in the exeeption stated, hladm
mey be diecloged,t i
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' DEATHS DURING WEEK ENDED JULY 31, 1920.
[From the “Weekly Health Index,” Aug. 3, g‘z&m u:;dl by tke Bureau of the Census, Dq)cttmgtol

Deaths from all causes in certain large cities of the United States during the week ended
July 31, 1920, infant mortality (per cmt),fannual death rate, and comparison with
corresponding .

of preceding years. .
) Week ended July Per cent of deaths
31, 1920. under 1 year.
. tion A
an. 15_ - e f———
City. o deathrate | Week | p
revision, | Jotsl | Death | per1,000( ended | “7ZOUS
deaths. | ratel ) Juiys.l, Years:
208, 435 31 7.8 2119 25.8 320.4
113,344 25 11.5 C 10.2 4.0 C4.5
200,616 44 11.4 C 14.2 9.1 C 5.6
733,828 203 144 A17.9 26.6 A28.0
178,270 44 129 A 209 22.7 A 180
747,923 164 11.4| A 150 14.0 A 17.5
143,152 23 84/ ... eoeeof 262 f ... s
505,875 102 10.5]  C12.4 11.8 C26.9
109, 456 23 1.0| AIL2 13.0 A 26.3
2,701,212 469 9.1 Al136 14.5 A 20.7
401,158 88 4| C45 10.2 C 16.2
706, 36 141 9.2 C 1.3 12.8 C14.7
237,031 35 7.7 C12.7 11.4 C12.3
153,830 -2 7.1 C 1.7 19.0 C17.6
256,369 77 157] A 106 9.1 10 ...,
993,739 195 10.2 ].coeae..... 22.6 |eccuennnnns
120, 485 24 10.4 C14.3 20.8 C39.4
137,634 .3 8.7 C5.4 21.7 C14.3
138,036 5] 57 20.0 f.oo.eunn.n..
314,194 80 13.3 16.3 C9.4
297,864 64 1.2 20.3 Cc12.3
101,078 30 15.5 26.7 |..... cienees
1313,785 64 10.6 C18.9 12.5 C16.7
575,480 129 1.7| A8 10.1 A10.0
234,891 37 8.2 C16.7 8.1 C10.7
112,479 27 12.5| A8l 25.9 A3s1
162,351 44 14.1 C18.8 11.4 C 25.9
457,147 89 102 A3 1.2 A 18.5
, 408 75 10.3 C 10.0 10. C i1
118,342 19.4 C21 15.9 C16.0
414,216 85 10.7 C12.6 24.7 C 3.3
121,217 25 10.8| A19.9 4.0 A 39.9
300 27 8.7 C10.7 33.3 C21.2
,219 108 145 A8l - 19.4 A 14.2
5,621,151 | 1,118 10.4 C11.2 20.7 C 22.6
216,361 9. A 10.4 7.9 A 9.8
191, 601 43 11.7 C 9.3 11.6 C 2.5
1,£23,158 360 10.3 $17.0 21.9 323.9
193 151 13.4 C11.4 27.2 C23.4
258,288 43 8.7 C9.2 7.0 C11.1
1263,613 54 10.7 C9.7 20.4 C24.5
, 850 5 9.7 C 8.9 23.6 C2.0
772,897 153 10.3 C10.7 14.4 C12.7
234,595 41 9.1 C85 9.8 C13.2
508,410 106 10.9 c12.3 11.3 C6.7
315,652 52 .6 A 7.7 7.7 A9.2
104,204 29 14.5 C12.0 13.8 C 4.2
129,338 28 . 10.7
43,109 56 7.1
119,289 31 16.1
,571 20.2
179,741 30 20.0
,226 15 13.3
A 21 2.9

1 Annual rates per 1,000 population. .
24 A » indicates data for the correspanding week of the years 1913 to 1917, inclusive. “C” indicatesdata

for the ding week of the year 1919.
3 on statistics of 1915, 1916, and 1917.

Data are
4 Population estimated as of July 1, 1918.
Summary of information received by telegraph from industrial insurance companies for
week ended July 31, 1920.

Policies in force .....ceueeneeneinii it 44, 280,116
Number of death claims........ heenceen ceeennnn- PO teseecacecceaanas 6,647

Death claims per 1,000 policies in force, annualrate......c.cccceveecncacece 7.8



PREVALENCE OF DISEASE.

No Meelih deparivnent, MaMmeMwbmtwmmldmmm
mqu'mm and wnder what condions éases are occuriing.

-

'UNITED STATES.

CURRENT S'l‘A‘l‘E SUMMARIES,

Telegraphic Reporta for Weekm Awmfust 7, 1920, .

anaumumymﬁnngummsubjeuuw MMW“MW
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1931 . August 13, 1820,
nLINOIS—continued. © MARYLAND} Cases.
Poliomyelitis—Continued. Cases. cmm,,,l e eeeeeeeeneesnesane
La Salle County—Miller Township. . 1 | Chicken pog o EtS. - ceeeeenneeneees
Peru....... 19
Scarlet fever: 2
Chicago. ....cececeeccocccncnaas cecccscence s
Scattering......ccccoeeeiecnnnnnns 1
Smallpox...... cececenne cecsccassencnasenscncce 1
Typhoid fever....... cecccscacaccce evcesecseces B ) MAIAFIS. ot 5
10WA. 3
(hohrospinn]meningma—ldn County....:..... 1 Ophthalmia neonatorum.................... :
4 Paratyphoid fever.......ccoeeueeineencannnnn. 1
6 | Pneumonia (all forms). . .. .. %
1| Scarlet fever. ............... . 16
9 Septicsore throat........cccveceeennnennnnn. 1
g SmAlPOX......cceeieeiannnnnanenenneeanneenn 3
Tuberculosis. . . (]
2 [ Typhoid fever. ... 2
l; Whooping cough.........c.ceveuensennens ceeees 45
5 | Cerebrospinal meningitis. . . 4
19 | Chicken pox..........cecuu..... [}
1 | Conjunctivitis (suppurative).................. 4
8| Diphtheria eeee 113
4 1
20 3
1 L
3 1
35 3
35 136
3 20
63 14
31 2
3 20
69
2
1
153
24
e 235
Poliomyeltis. . ....ceeueereenrnnnnnennnnanen.. 1
BmMAlPOX...cuvuereneinaiciniaanas ceecceeann . 8
MISSISSIPPI,

[ U

SuBrvonaBeb

Typhoid fever.......cceeeeeeeenann. veccecccces 42

MONTANA.

Cerebrospinal meningitis—Great Falls
Diphtheria
Poliomyelitis—Conrad

Typhoid fever................. cotecccoccrcncen

1 Week ended Friday.
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]

Qerebrospinal meningitis—Saunders County. . .
Chicken pox........... cecesecescacacconsasasce
Diphtheria........ ceseconann seesccrsecaspence

BoBuBawEdSa BEme

®

.
NEW MEXICO.

0 3 St e 20 85 = B

1932

SOUYH PAKOTA

o

POXeeeciunnnccacnscccivesccnncacnnren

FaulBaB8%y

TEXAS.

Chicken pox.......... [, ceeccaca cosee
DADBthEria. ..vypeoereascsecrrensrrercrcosrrasen
Dysentery-c...cppeererreernrresrene
!nﬂuenu, ..... cesserrerssrerssrersereserrecroce

l(e&!s.........,.,..........'.,.,,............

cegcccrrccreresestscroncocansal

ﬂaﬁuﬁmibu»un‘halA

3 Bt ot
Whoapling cough. - ... e oppnteess
: VERMONT! " :

hE A PR A

Chicken pox.....

- BoewtiBaa

35.—83085.

Swlettever....‘.........
’l‘ypholdtevet....... ...... cesecccncsccecncaian

mscom.

SEwnhe

miwauha .-
Corebrospinal meningitis.......
Chickenpox........cccccenvenean PP
Diphtheris. ..

Peliomyelitis,

0::.0—
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‘WISCONSIN—continued.

Milwaukee—Continued.
8carlet feVer.....cceecececcesccciocenceccene

Cases.
1n

2
17

ttering:
Cerebrospinal meningitis.....cccccceeraces
Chicken POX.cceeevneneann ceececceas ceceeen

.August 13, 1920,

'WISCONSIN—continued.

Scattering—Continued.
Diphtheria............. ceesceasecseacennns

g

I T I T L

Kentueky Report for Week Ended July 31, 1920.

Cases,
Cerebrospinalmeningitis—Jefferson County.... 1

Bentletlever ..... trescceansecscsassssnncasennns :
SUMMARY OF CASES REPORTED MONTHLY BY STATES.

Tables showing, by counties, the reported cases of cerebrospinal meningitis, influenza, malaria, pellagra,
poliomyelitis, smallpox, and typhoid fever are published under the names of these diseases. (Sec names

of these and other diseases ih the table of contents.)
The following monthly State reports include only those which were received dunng the current week,

These reports appear each week as recelved:

Septicsorethroat....c..ccocuvurnnnniacecnnnan.
Smallpox:
Daviest County..coceeecernnnnnianennnnnes

Typhoid fever..
‘Whooping cough

- . K g
EEA H2ls 2
stEld! .| . |a|21&8|5|2
State. 1K g B -
- e8| 2 | 2 2 |S|2|5|5 (3
td| & (8 s || 8|8 |~
153 ala8 | -] A |la|a |&
1920,
Ohio (June)........... reeeeeeeenenns 1m) 200 24 18] 2,08 ..... 5] 70| 02| 111
Texas (May) 52| 70 3 7Y N 56| 453 | 42
Texas (June) 3]...... 1,715] 166 21|...... 291 20| 14

RECIPROCAL NOTIFICATION.

Connecticut—July, 19290.

Cases of communicable diseases referred during July, 1920, to other State health dcpart-
mcnts by department of hcalth of the State of Connecticut.

Diseases and locality of no- | Referred to health suthority of— Why referred.
Diphtheria
Greenwich, Conn........ State Board of Health, Coneord, | Onset of dlsease while in camp at Pe-
. H. tersboro, N. Patient returned to
her home in Gmnwich
Marlborough, Conn......| State D rtment of Health, Al | Onset of disease 2 dars after patient’s
bany, leaving New York Cit;.
Typhoid fever:

East Granby, Conn.....| State
ville, ¥ia.

‘Washington, Conn......

tate Board of Health, Jackson-

State t of Health, Al-
banr,? Y. ’

Patient arrived ill from Lakeland, Fla.

Onset of disease 10 da_s after potient's
leaving her home in New Y ork Ci

Greenwich, Conn........| ....do............ cecenecenonnanas Patient visited R;e, N. Y., 2 wee

prior to onset of disease.

‘Waterbury, Conn.......|..... L L P R Onsct of disease 2 da;'s after patient’s
arriving_on 8. 8. Philadelphia at
port of New York.

Stamford, Conn. ........ Massachusetts Tepartment of Pub-| Onset of disease 3 da:s after patient’s

lic Health, Boston, Mass. . Cretic at Boston,

8. 8,
Mo




Awgust 18, 1920, 1934

ANTHRAX.
New Brinswi¢k, N. J., and Philadelphia, Pa. )

During the week ended July 24, 1920, one case of anthrax was
reported at New Brunswick, N. J., and two cases were repotrted
at Philadelphia, Pa.

\.:9
' CEREBROSPINAL MENINGITIS.
Ohio and Texas Reports for Jnne,v 1929.

New - New
Place. eases Place.
reported. B :
Ohio; )
Belmont County ] Dallas County—
Butler Count 1 DalMs.......ccoeeeiiiencnnnnnns 1
Cu; 1 Galveston Coonty—
X Galvesten......... cecsssccceses r 1
1 Jefferson County—
5 Beatfmont . . ........cocccvven.n. 1
1 Tarrant —
e Port Worth..................... 1
u v
m ------------------ Femeces ‘

Exty Reports for Week Ended July 24, 1920,

The eolumn headed “ Average cases’ gives the averagé humber of cases reported during the correspond.
ing week of previous yesrs for which data are available. The yesis used are 1915 to 1919, inclusive, but in
many instances the infomation i not available fof the ful five yenis. In these cases e average includes

frome one to four yeafs.

s Aver- B Avei- 1%
Plaee. age Piacs. age”,
| Cases. | Cages. | Deathss. o “""H Cased. | Deatha
; ]
'o)o' 0 1
cis. . by I 1
amm H 6l 1 1
Boston............... 1 [ % S
ggﬁngﬂeld ........... 0
un.u!n... .......... 0 1 ) 3 PO
etrott..............[] ® [ 2}  iJ]- Memphis............] ol.......
iy ma ’ ‘
e
?ayonne ............. ] 1h.......
ersey City........... - the....
T Averagy Jess thati 1. ] :
DIPHTHERIA., -

See Telegraphic weekly reports from States, page 1930; Monthly summaries by
Statos, page 1933; and Weekly reports from cities, page 1944.



19386 Mgt 18, 1000

O&M
- -
M . r:woaae.n r:wen-
1
: ¢
z §
1 ”®
for Week Ended July 24, 1020
" P st | Dusths, " Place. | Cases. | Deathe.
Diindls: . {i Miimesota: '
m:‘"'_ """"""""""""" 1 mN """"""""""" 1
ma.m: p'u’ """""""""""" . Ne' Yol' : """""""""""""""
eebieacianeeis 1. New York............ P '
Cumberland.............. '} R, vay,
Massachusetts: B, .....ooeennnfoeennsisl 1
mnlggon ................... £ IO
Detrit. .c.econereneeenceafeonsannnns 1

LETHARGIC ENCEPHALITIS.
San Franeised, Calif., Elmira, N. Y., a8d Ashtabula, Ole,

During 'the week ended July 24, 1920, one case of lethargic en-
ocephalitis was reported at San Franmsco, Calif 018 case was reported
at Elmira, N.Y., and one death was reported at Ashtabula, Ohibo.

RN ‘MALi.nlA.
O&Mfclmﬂhmmm&yﬁim,m

2
1
1
i
1
»
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1936

MALARIA—Continued.

City Reports for Week Ended July 24, 1920.

" Place.

Deaths,

]

Place.

Deaths.

Alabama:
Birmingham. ............

Ar

cecccsscns

eeccssanan

ececccccne

2eilenncens

28 [ceeecnnnnn

Massachusetts:
Brockton.....cccececeeeae
Haverhill..... cesecsccces

Tennessee:

AKTON. ...eeneeeenennnens
MemphiS. ...ccccecenenn..

irginia:
~ Richmond........... TN R

"g [ T

ccececccea

cescscccca

ceccsemccsa
-

2
1

ecesccsnae

1

MEASLES.

See 'l‘elegraptuc weekly repom from States, page 1930; Monthly sum.manes by
States, page 1933; and Weekly reports from cmes, page 1944,

PELLAGRA.

Texas Reports for May and June, 1920.

Place.

New cases
reported

o

Place.

New cases
reported.

Texas (May): .
Rastrop County......... eececcsccces

....... ececccccccccncs

Dallas
Jefferson County—
Beaumo:

M. ..cceveccccrccccccccs

Corpus Christi
Tarrant County—
Fort Wor

cesesecccccsccccse

........ eesscsceccons

N = 0 = o

Total...ccceecereccccncececencs 14

Texas (June): ot
Bastrop County— A
Bastrop. . ..... S P
Bexar County—

Fannin County—
- Honey Grove........ ceececacans
Hamilton County—

esccaccecacecccccsccccasocas

Total...ceeeeeunnececennnnnnan

D = oo

11
2L

City Reports for Week Ended July 24, 1920,

Place,

Place.

ouisiana: :
New Orleans.............

Massachusetts:

Texas:

Northampton............ 1

MemphiS......cceceeeeeeei]eeeenana..
ceccecensnasans coses 1

V"‘R'mr;m i 1
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PLAGUR
ﬂm&md&mw

Augest 18, 1020,

Perjod ermnd. 'Cases. Deaths. Remarks,

1920............. 1 1 on-
Apr. 19, Dﬁ'ﬂ“f,’, fi‘
JmﬁhAn& 1920.. 7 T4 S
Ang.3-9,190 "
. zpzpneo.sl wto .. 12 4
?“‘l,g' ug. 3, 4 1
..................... I
mmtolmg,s,lm 12 3
; 1920, e hecienenfeeeneans -
i ;&'usiolm. %04 3 A
Asedaimn..... i 1| Prom Gaivestan.
Plague-Fafected Rodents. -
o Rodea
Poriod covered. m
infocted.
A 2
1A r
| May 1
June 13 toJuylo. 3
May 16toJuly 10.... lg
 to July 10. . 4
""l‘n'mm%m g
9:4‘;01}:31?6.. 1
to July 10. 1211, 2
June 8 to Aug. 3.......... 22
g Payte ? : :
Nov. 1to Dec. 31........... eveneeneennnnnns P2
Do ¥ u.A 2 1920. 285
eegecangecee veesporscecs seseccccnes JJIan. 1t Aug. 2....ceeceecianeeaee. qeeseccions
Dol OROSAL SO Aug. 3 to "" .............. OO 0
. JulylwAug D I erenmennes 12
Rodents Examined for Plague Infection,
) Rodants
Place. . Parjod covered. oXAMm-
| o |
mmn. E .
Honolul. ........ reeeeeneanaane v——eaee Vveed] 3 Wesks ended July 17. ...,...... . 64 )
Wor REE 2 - ]
g
% $
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1938

PNEUMONIA (ALL FORMS).
City Reports for Week Ended July 24, 1920,

Place.

Deaths.

Place.

Cases. | Deaths.

t'l;lrlningha eeesccccanconn
Montgomery

.

TUCSOB.ccecnecccnccacenns

lew London
mm g{ Columbia:

ccsssssacccccsl

Atlanta.......... .........

cesscccce

¢ 00 NN IO D e b DD

H
.
.
.
.
i
.
.
-h“n“n—

-

O MO et M) NS =N D

Montana:
Butte.........cccceeeaneed
reat Falls...cc.eceeee .ol

Perth Amboy..
Plain eescsesceonnen

eecsacccccccccen

cecsaces

tah:
Balt Lake City...........
ermont:
Burlington...............

cacosannss 1

ecessccccs

eccccscscce

ecccssssen

1
1

cesscsaces

) ) SR

2cennne..

ecccccnan

L

'-"-‘Su»n-n-n-

ceccccnnes
1]eeccecccee
ceaas
cesencesen
reccsssces
ceeececeed
eecesssoca

cecscccessl

bt D) W D = W

ccccecsces

Wausat....oeeeeenecnnnns

1 eeeeecccee




1989 Avugust 18, 1020,
POLIOMYELITIS (INFANTILE PARALYSIS).

Ohio Report for June, 1920,
Phsce, rrt:wmses Pince, New cases
108 eeeceeenneeeatnn veenarenen
1 || Bl Govmty o i
Total..ooiiionnncnaanannnans PR 5

" Oity Reports fur Week Ended July 24, 1920,

The colufiin headed “Average tases” gives the aversge nmber of cases reported during the corro-
spondiig woek of previots years for which data are available. The years used are 1915 to 1919, indlusive,
thmum:tmmmmmuennnmaunabhmmmnheym Intlmemuﬂannnge

mdaduh-monetotourm .
.| Aver w0 . ' Aver-{ - 1%
Placa. | age O Place. age - —_—
‘ - | ©83€S- | Cases. | Denths. ©a5%5. | Guges, [Deathss.
‘ 'Bimlnglmix o 1 .m’&mma- 1 1
California: = i ) e Norweod........... ). ..... ] Y i
San Diegd...... PR 0 1 " ‘1 [| Pennsylvania:
Massachusetis: - Mahanoy, .cceveenees! ) | | FEOROROR
T R ® 1 1| NewGastle. Il qo 1k
Miseouti: i . __ Philadelphta.. .. .. . 2 1
8t. Louls............| ) | N PO :
New York: LaCresse.......... " 1
New York....o...oo]-eeeens ) IO -
1 Average less than 1.

RABIES IN ANIMALS,
Detroit, Mich.—Week Ended July 24, 1920,

During the week ended Jnly 24, 1920, one case of rabies in animals
was reported at Detroit, Mich..

SCABLET FEVER,

8et Telegraphic weekly reports from Statte, page 1930; Monthly -ummnia by
States, page 1933; and Weekly reports from, cities, page 1944.

) SMALLPOX,
i
Olto Report for June, and Texas Reports for May and June, 1920.

Place. Caws. | Desths, Place. Cases. | Deaths,
; Ohio (June)—Continued.
Ohfo (June) 0 (June) n. g

EYS -3

RO
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, SMALLPOX—Continued. .
Ohio Report for June, and Texas Reports for May and June, 1920—Continued.

Place. Cases. | Deaths. Place. Cases. | Deaths.
Ohio (June)—Continued. ‘ * ' || Texas (May)—Continued.
G( ) t Rogle‘ré:‘ountyb- "

Total....ccveecnnenn. 453 |ooeenanens
Texas (June):
Bell Coun

BB umoarmn e =B R B BB wmon nitm

-

1690000000 R 00

Polytechnic........... 8 lececennen .
Tom Green County—
San An,

;l‘juvk Comftey: ........... k) SRR .
Gilmer................ .
Wichita County—
Burkburnett
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SMALLPOX—Oontinued.
City Reports for Week Ended July 24, 1920,

The column headed ‘¢ Average cases” dmthaamnmmdmnwudduﬂngm

August 13, 1980,

corresponding
weesk of pravieus years for which data are available. The years used are 1915 o 1919, inolusive, but in meny
fastances the information is not available for the fall five years. In these cases the average includes from

ome to four years. - .
Aver- | - 1980 Aver- .
Place. age Place. . age
" cases. | cces. | Deaths. €ases. | Cases, | Deaths.
I ] R
1

S oow

.......

Bw = o mem Brm dmmm womome @ 0 N 0mG eine05

L CWOW B © H WP PNk SONOO WO Mm

2
4L
&
1nong. 4
lndr:i)end ®) 4
8t. Joseph............ ‘9 1.
8t. Louks............. 3 3.......
Omaha,.............. s} s3b.......

2

e

. : =2
Ve we © » ©

®w 20

-

©

[ T

-

e D ot bt 0D 00 PO
T
.

ot
oY

AP PPN e B»no!-- » = Wit i W s
” T

........

........
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| 'TETANUS,
City Reports for Week Ended July 24, '1920.\
Place. Cases. | Deaths. Place. Cases. | Deaths.
Alsbama: Missouri: )

Mobile......oeeeeeeeeeerec]eoemonanas ~Bt. LOUIS. eeeeeeaeeaanen Y
California: New York: .
] 1
1

See, Telegraphic weekly reports. from States, page 1930, and Weekly. repom from

cities, page 1944,

TYPHOID PEVEB.

Obetlin, Lorain Connty Ohio.

Under date of August 2, 1920, nine cases of typhond fever were
reported at Oberlin, Loram County, Ohio. :
Ohio Report for June, and Texas R&m&s for May and June, 1929,

Place New cases . Pl ce. hmm
reported. R reported. .
Texas (Ms; )—(‘ontlnued. .
{ Me nan ouny— . 2
1 . Navan'o(‘ounty .......... DU S 1
1 Nueres County—
1 CorpusChrmi.................. 1
1 . Tarrant Co
1 Fort Worth... 5
5 5
13 N
% Total.....iclecemecnccconccnnenss.] 42
3 Texas (June): ’ -
3 . C Lo
1 1.
1 2
1 3
-1
5 1.
2 .
1 1
1 I
1 . 3
3 Z
8 4
3 P
3 3
2
3 3
. 5
' : Guadalonpe C. :
oun
3 Hall County...>............ 1
1 MeImnanCounty— .
T8 Waco. . 4
10 Newton Coun .
1 Newton_....... 7
2 Palo Pinto Commty............... s 1
7 Emith County— i St
. . . . TIOUP... . cceneenen rececnns peee ]
'l‘otal jib Tarrant County— ¢ . j
Fort W 3
‘l‘ens(lhy) S 7
County.....cccceeeeeee.... 1 M 3
DalhsCounty— J
............ eoisesasccceas 3 2
48
4
1 3
l!l! Total...ceeeeeiercocacenannes 114
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TYPHOID FEVER—Continued.
City Reports for Week Ended July 24, 1920,

'l‘lmeolnmnhuded“Aw&ses”glvuthnvengenumberotmesreportedduﬂngtheoqrrespondlng
week of previous years for which data are available. The years used are 1915 to 1919, inclusive, but in
many instances the information is not available for the full five years. Inthesemestheavemgeineludes

iromomtotom-mrs.

1920 ) 1920
Aver- Aver-
Place. age Place. age
ases. | Cases. | Deaths. cases. | Cases, | Deaths.
21 0 ‘ 4]ceceee..
3 9 3 ONeotet
0 2]...... .
A 1Y R 1
5 0 Y I
02 ® 3
0 1|
2 ® e, i
1 2
2 0
. 38
1 3
0
6 ®
5 ®
....... 8
i 4
0 2
6
0
0
9 2
0 1
o' $
® o
3 5
ol 1 0
5
1
(')o
0
(1]
(')o
0
13
]
1
2
2 2 1
7 3 -3
2 1eenen.s
X 0 1]uee....
o .
8 10 1
8 2 5 2
2 71.....
1 2
(')l g (‘)l
0 R 1

1 Average less than 1.
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TYPHOID m—cwﬁnned
City Reports fc Week hded Jub 24, lm—contmuod .
- ‘ 1920 , 1920
Phee. | 'am |- Plicn. -
Texas—Continned. .

W0 .eernnnrenmiss 4 I
Vmont: ) R
v“%a'ﬂk H ;

nk:hmmz 2

Roanoke,

_ ‘\'l‘ms Beport for Jnié;';lm

- During June, 1920,  fwo cases of typhus fever were reported m

Texas..

Jk"

DIPHTEERIA MEASLES SCAMMWANDTUBEBCULOSI&

:r(

- City lleports for Week Ended’-luly 24, 1920,
oot e | Meases | G006 | Toog

558

g:
3

iy
1,

1)

134

38

SRS
SEREEERAAYTIZRERIS

ERSE
2
o

00,
S

fe cr emofmcncad

st
s
'.§. sg

3 Population Apr, 15, 1910,
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August 13, 1020,

mPHTHERIA, MEASLES,;SCARLETIH{'EVM, AND TUBERCULOSIS—

Continued.

Cliy Reports for Week Ended July 24, 1920—Continued.

Popyle- Diph-
tionas of | Total | theria.
July 1,1917)

(estimated

J

Scarlet
fever.

Tubercu-
losis,

'y

,Conn. cv.oai..
Bristol, Conn................
Brockton, Mass

, Mass._...0.
Chester,Pa... .......
Cheyenne, Wyo.................|

Heights, Til..

gRY

58

3
g

Y AT

)

i
H2ESEREE

~

ocomBrom

N

1 Population Apr. 15, 1910,
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 DIPHTHERIA, MEASLES, $CARLET FEVER, AND TUBERCULOSIS—

August 18. 1920, -

s

~

" Continued.

.

Scariet
fever.

TR Ry
§§ | ™™ i Pl
LAl s . L

h.m X : Ty Y
89880 : ¢! H

: H H

: :

:

M .

: :

5

[ [PPPPOR e

1

N Y

1

N
e

CR PO EETYTY] CYTTRYS PETORY SRTPRYS CETTERS PRPPery

mpnmm
4

[ 2 TSR U PP PR IS SRR IR

1
1

2

PN AP I FUPIN EPN
PRI ST

canecaled

) W PORUUIN AP PPN APPN KPP I A

4
2

e eccanqel

0
$

.

1917 | deaths
from
all

P
?
- by U. 8.
Censns | causes.

tion as of | Total

%ulv 1
by

Bureau).

486
039

-

City Reporis for Week Ended July 24, 1920—Continued.

Ind...............

g

Wmmm

Mass.............

4
a3

i

&

°

o

sececcecoceccces

i

25

FEPTRIS PR RS FETETY) CETTTR: PRpPpys

5/..--.-

2]......

1 Population Apr. 15, 1910, °
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DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—
. Continued. .

City Reports for Week Ended July 24, 1920—Co- tinued.

pula- Di

. “l:%” of | Total thegil;. Measles. slg.:e’t'e.t T?:l.i:w

y July 1,1917| deaths

> City. (egthtl}atgd ﬁ‘:llln g . o .
ey e HRHNERE
Bureau). g g g &

EBgury
N DD GO bt pd

B2 PuE

58

¢d
31,3

¢l

¢d

23
850 |.
€07
31
365

4,610

9,923
129
555

'519
984

31968
681
4

..-
[t v [
L dctr

RERR

S

srungzsdds

SR ey

Aol
-
=3
o

&

4nen
838

17,7113
a3
27,841

: 1 Populsation Apr. 15, 1910,
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DIPHTHERIA, MEASLES, SCARLET FEVER; AND TUBERCULOSIS—

Augu I3, 1920,
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Continwed.

City Reports for Week Endod July 24, 1928 Continued,
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1949 August 13, 1020,

-DIPHTHERIA, MEASLES, SCARLET 'FEVER; AND TUBERCULOSIS—
Continued.

City Reports for Week Ended July 24, 1920—Continued.

Ecarlet - Tuber-
Diphtheria. Measle§. faver. culosis.

. City.

i
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1 Population Apr. 15, 1910,



Asgust 13, 1020, : 1950 .

DIPHTHERIA, MEASLES, SC&R#E.I;{EVER, AND TUBERCULOSIS—
: n

City Reports fer Week Ended July 24, 1920—Continued.

Popula- ’ Scarlet | Tuber-
otgy | Diphtheria{ Measles. | ‘touor” | culosis. -

City. by U.8. | all
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FOREIGN AND INSULAR.

PARAGUAY.
Measies—Asucion—Apﬁl—Jné, 1920.

Reports from Asuncion, Paraguay, indicate an epidemic of mea-
sles during April, May, and June, 1920. One hundred and fifty-nine
deaths from this disease occurred in 12 weeks, giving an annual death
rate of 8.6 per thousand population. The annual death rate for the
“peak’” week was 16.3 per thousand population. The number of
deaths reported, by weeks, is shown in the.following table:

‘Week ended— * | Deaths. ' Weck ended— Deaths.

NS amere

VIRGIN ISLANDS.
Contagious Diseases—June, 1920,

The occurrence of contagious diseases in the Virgin Islands during
the month of June, 1920, has been reported as follows:

Cases. Remarks.

In St. Thomas and St. John:
Chancroid

DD =t ot DD S 0 00 N NOO@@@;M

(1951)



Ausust 13, 1020, - 1952

CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW FEVER.
Reports Received During Week Ended Aug. 13, .920.!

CHOLERA.
Place. * Date. Cases. | Deaths. Remarks.
China: -
Chungking.....cccecenaeee. Junee-12......... ........ 749

Kobe, June 6-13, 34 cases. Moji,
Junc 6-12. 10 cases. Kochi,
June 6-12, 1 case. Hiroshimsa,.
June 6-12 6 cases. .

Batavia................ May 28-June3....L........ 1

1 From medical officers of the. Public Health Service, American consuls, and other sources.

PLAGUE.
British East Africa: i

Kisum Apr. 25-June 26. .. 14 12
Apr 25-June 19... 88 - T4
................. 14 8
June 25-July §. ... 1 1
July 2............ 1) O

June6-12......... 2 2 | Surrounding territory, June 6-

May 23-June 12. .. 5 4 12, 106 cases, 61 deaths.

June13-19........ 4 2
June13-26........ 119 94
May 30-Junel2... 16 17
.| May 30-Junes5. ... 1 1
2
3
2

y 1
May 23-June 19. .. 1
June 25-July 8.... 7 1
Apr. 9-May 6...... 24 3
.................. 12 6
June 20-26......... b I8 O
June 27-July 10...} [ 23 PO
May 30-June 12. .. 38 16
June 13-19... 1 1
June6-19..... 5 3
May 30-June I 11 6
June7-13......... 5 1
apan:
Tave 'lhlwun Island.............| May 21-June 20. .. 30 [
ava. .
West Java—
* Batavis...ccecoeesecs..] May 28-June3.... 36 6



1953 August 13, 1920,

WDMGU!, mﬁs FEVER, AND YBLLOW

mmnﬂnw@twm 13, 1930Oontinned.
mx—oum

Faliloeo.

Italy: .
“l{:rleste..: .................. June 27-July 3.... [ 3 TOPUORPP
Java: : : EETY
West Java— { T
Batavia................ May 28-June 30... 5 Bs ¥

Juty 2, 1990: 40 cases, nbt Gon-

Reports Received from June 26 (o Awg. 6, 1920,
“ CHOLERA. A »
Place. Date. Cases. | Peaths |- Remarks,

Apr. 11-May 8, 1920: Deaths..
7 264 265.|.5,612. :
tnd m.. oLl eeeslOueonnnnnnis s [ .
eeneeneeeneanennnes 1. 26-May 16... 56 41 | Report for May 9 not received.
5 o P ” yomern | % 53 May 9nat ;
-2 S Junes......... J SRR AR Present.
- Do. Jnm;;-ﬂ. E b3 P

Joover: ~suiiivineest UL etoson



August 18, 1920, 1954

CHOLERA -PLAGUE; SMALLPOX, TYPHUS FEVER, AND YELLOW

FEVER—Continued.-
Reports Received from June 26 to Aug. 6; 1920—Continued.
: CHOLERA—Continued.
Place. . Date. Cases. | Deaths. | Remarks.

Apr. 29-May 13, 1920: Cases, 6:
deaths, 3. .

l(ay 9-June 5, 1920: Cases, 11:

W revalent in southem
une 4,

European Turkey.
Asmtxc Turkey. y
8
1
May 25-June 12..... 71 2
May 17-June 20. .. §l...ie..ee .
Hongkong. . ....cceeeeeen.. Apr. 4-May 29. ... 46 - 87 ’
o‘n‘gong .................... pr ............................. <...| Jan. 1-June 30, 1920: Cases, 303;
Yities—- deaths, 174,
Alexandria. ............ June 18-24........ 5 .2 .
................... May 13-JuneS8. ... 12 " -8 |-3 cases, pneumonic.
Provinces— . . . i
Fa; 1
1
1 e
19 2
2 1 | Septicemic.
1 1
) B PO
2 ..........
..... & ZIIZ:ZI&Z Apr.m-ugvzo 1920: Cases, 9,639;
2 15| Re pmminysnotmm.
do 115 87
Apr. 25-May 29. . . 7 65
May 10-16......... 1 1
June 7. cenerenes 8 1
Present.

Apr. 15-1:;5“2%:% Caaw

June 25 1
: May 29-July 24, 1920: Cases, 49;
Do........ i Sulyases - U} d{mua? ’



1955
cnol.m, ,fmclm.-'suﬁwox-. rzgﬂs FEVER, AND YELLOW

- PLAGUE—Cont inued.

August 13, 1920,

Reporu Received from June 26 to Aug. 6, 1920—Continued:

Remarks. )

s

A

Apr. 25-May 22. ..
June 30...... O

l(ar 1-31 mwm dnthl.
,Mcus,

desths, Tt depu’::-
ments.

#

SMALLPOX.

Ilay ll-g’une 2...
. lhy i Sane 5.

May 16-22.........
May 29-Junes5. ...
May 31-June 26. ..

July 4-10..........
May 31-June 26.-. .

June 25-30.........
June 13-19....1.’....

=Bo8uw o Sak:

Dot ok

[OYPRTOTONE ~ 119703 1 - - J 0T N P

City of Algiers, Apr. 1-30, 1920,
One case.




August 18, 1920, : : 1956'
CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW

FEVER—Continued, . ,
Reports lbeeivéd from June 26 to Au. 6, 1920—Continned.
SMALLPOX—Continued.
Place. , Date. Cases. | Deaths. Remarks.
’Hsyo-mms.....‘ » 2 feeeaccnnen
May 17-23.cccceeecfocenncn TOTTSSIE One case in interior.

May 2-29.... 9
June 6-12..........]eece-nen ;

May 16-July 3

I(ay 31-July 17....
July 4..cceueeen. . From steamship Frank Henni,
from Jamaica. Arrived Santi-
- ago June 30, 1929.
Feb.1-28.......... 681 .ccennnnn
e evemeeernnnaees May 14 June17....| 47 17
Apr.2-8........... - 41 2

Feb. 22-Mar. 27, 1020: Cases, 373.

May 25-June 23. ..
Iuly 410........ ..
une 13-25

Koy 17 D
1&% 15, 1920: Css'es,m'dus’:g

1n Province.

Province, May 17-June 20: Cases,
o7, deaths, 16.

(

va:
West Java......... ceacncas Apr. 16-May 5, 1920: Cases
B ececssesscanases se‘m:moy ’ » 5

.
.

‘June .
l(ayl-lunelb.... '3 I
Manchuri

Mukden......cccceecenee —t MBY 2-8ecercecceclecenencil.on.eca...| Present. -




1957 Angust 13, 1920,
CHOLERA, PLAGUR, SMALLPOX, TYPHUS FEVER, AND YELLOW

FAVER—Coatinved.
Reperts Received frem Jame 26 to Ang. €, 1939—Continwed.
SMALLFOX—Osntinned. . .

Ped. 15-Mar. 15, 1930 Cuses, 60.

Quarantine Station.
thndr& ................ Apr.14-Jupe 17... 76 «Q
Calo.........oiivienannn. Apr.9-MafG...... 3% v}
Port8abd.................|..... d0....eiieii)eninna, 1
............................................................ Feb. 22-Mar. 27, 1920: Cases, 23,

Among 4; among
mm‘m& P"

. l.ym-mmn . 3 1
.| May 30-June S....|........ 1
..] Apr.13-June@. . .. 151 8 Jan. 19-Peb. 2, 1920: Ceses, 14.
e e e an. .
Jan.19-Feb. . . .. £ 2 TN '
July 10-17.... - 3 .
Ma, .. -3 PR
8 2
) O PR
) I P,

Chihuabua. ................ May 3t-June6....|........ 1
B8en Luls Potasl............ June O-Jnlyc ..... cees.l Present,




August 13, 1920, - 1958

CHOLERA, PLAGUE; SMALLPOX, TYPHUS: FEVER, AND YELLOW
EVER—Contlnued.

Reports Received from June 26 to Aug. 6, l9m—Contmued
TYPHUS FEVER—Continued.

S

Place. : Date. - Cases. | Deaths. Remarks,
Porm

g‘ll-.to.......‘....... ...... Apr.4-June12.... 1 4

May 1-3l.......... 22 2 | Jan. 1-Apr. 30, 1920: Cases, 1,264;
deaths, 144, !

May 24-June 27. .. 36 18
May 16-June 12... b1 IO,
June 19-July 3.... Tleeecencens

. YELLOW FEVER. ' ,

Apr. 25-May 22.... 3 cesecacane

July 1-24, 1920: Cases, 3.

lhr. 1-31 1920: Cases, 128, Apr.
9&0 Cases, 64, pr

At %uanntim station. From

June 20-26.
l(ayzz—.hmeu...




