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" INFLUENZA STUDIES.

L ON CERTAIN GENERAL STATISTICAL ASPECTS OF THE 1918 EPIDEMIC
IN AMERICAN CITIES.!

By RaYMOND PEARL, Ph. D., Professor of Biometry and Vital Statistics, School of Hygiene and Public
Health, Johns Hopkins University; Consultant in Vital Statistics and Epidemiology, United States
Public Health Service.

I. Introduction.

The pa.ndemm of influenza ‘which swept over the world in 1918
was the most severe outbreak of this disease which has ever been
known, and it takes an unpleasantly high rank in the roster of epi-
demics generally. Itis certainly impossible now, and perhaps always
will be, to make any precise statement of the number of people who
lost their lives because of this epidemic. But it is certain that the
total is an appalling one. Undoubtedly a great many more people
died from this cause than from all causes directly connected with
the military operations of the Great War. In the United States
alone conservative estimates place the deaths from the influenza
epidemic at not less than 550,000, which is approximately five times
the number (111,179) of American soldiers officially stated? to
have lost their lives from all causes in the war. And the end of the
epidemic is by no means yet reached. In England and Wales the
curve of mortality from influenza was even in 1907, seventeen years
after the epidemic of 1890, higher than it was in any of the 40 years
preceding 1890. The decline in the mortality rate after the 1848
epidemic in Great Britain was similarly slow.* There is no evident
reason to suppose that conditions following the first explosion of
this present epidemic will be essentially different from those which
obtained in the earlier cases.

For two reasons the hygienist and epidemiologist should be
interested in the intensive study, from every possible angle, of the
present pandemic. In the first place, owing to the advances which
have been made in every branch of medical science since the epi-

1 Papers from the Department of Biometry and Vital Statistics, School of Hygiene and Public Health,
Johns Hopkins University, No. 5. This investigation was carried on in consultation with the United
States Public Health Service, Office of Field Investigations on Influenza, Dr. W. H. Frost, surgeon in charge.

$ As of date Apr. 30, 1919.
3 Cf. Articje on ‘‘Influensa” in Encyclopedia Brltanmca, 11th Edition, for a conveniently accessible

werification of these statements,
120348°—10—1 (1743)
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demic of 1890, there is now available a much more adequate investi-
gational armament with whieh to attack the problems raised by such
an epidemic than was the case earlier. Furthermare, the whole
machinery for getting accurate records of the incidence and results
of the outbreak are much better now than they were 30 years ago.
‘This is particularly true in the United States. The records of mor-
tality connected with the present epidemic are unquestionably more
complete and accurate than any that have ever before been avail-
able in this country for any epidemic of anything like so great extent
or force.

~ In the second place, the very magnitude of this epidemic is in
itself a challenge to the whole medical profession. The hygienists
of the world are the standing army, which is, in theory at least,
maintained by society to organize and hold the defenses against
such dread invaders as these. Such a blow as the present one may
well inspire a slogan like that which saved Verdun, ‘‘Ils ne passeront
pas.” If every epidemiologist does not take advantage of the
present opportunity to investigate with all possible thoroughness
epidemie influenza, to the end of making a better defense next time,
he will have been derelict in his plain duty. -

The present paper is intended as a first contribution toward the
statistical analysis of certain phases of the 1918 influenza epidemic.
It will be followed by further papers in the same series dealing with
other aspects of the problem. In the first studies in the series
attention will be confined entirely to the mortality records of some
forty of the larger cities of the United States. The reason for this
limitation to mortality only and to large cities is that accurate and
reliable data within these limitations are now available, and the same
can not be said of morbidity records, on anything like so general a
scale. Later it is expected that sufficiently accurate and extensive
morbidity statistics of the epidemic to warrant statistical analysis
will be available.

The data of this study are taken primarily from the Weekly Health
Index.! On account of varying medical opinions as to the properly
reportable terminal cause of death of persons dying after having had
influenza during this epidemic, it has been thought safest to use
death rates from all eauses for study, rather than these specifically
reported to the registrar as due to influenza or pneumonia. Conse-
quently, we shall deal with death rates from all causes in discussing
the present epidemic. This makes no practical difference in the
statistical results, because the deviation of the curves of total mor-
tality from their normal course during the epidemic was due entirely
to causes inherently associated with the epidemic itself. The use
of the death rate from all causes during the epidemic has the fur-

1 A typewritten publicationissucd weekly by the Bureau of the Census, and compiled under the direction
of Dr. W. H. Davis, Chief for Vital Statistics.
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ther advantage that it takes into account those deaths which occur
from diseases of the heart or kidneys some weeks or months after an
attack of influenza from which the patient has apparently recovered,
but which in reality are responsible for the fatal break-down of a
part of the organic machinery which had long been weak, and only
required for its complete collapse some such strain as the attack of
influenza superimposed.

The general problem with which the first study in this series will
have to do is that of the statistical analysis of the first explosive
outbreak of epidemic mortality in large Ame ican cities. As will
presently appear, there was an extraordinary degree of variation
amongst the different cities in respect of the initial force and duration
of this first explosion. These differences between cities in respect of
the severity and suddenness with which they were attacked by the
disease constitute the first great problem which the epidemic has
raised. What factors had a causal influence in determining this
great observed variation among cities? The full significance of this
problem will be apparent when the facts of variation in-force of
explosive outbreak are before us. The first task of this study is to
present the data in such a manner as to bring out the real extent and
magnitude of the variation in the epidemic.

I am indebted to Mr. John Rice Miner for the greater portion of
the laborious arithmetic connected with this investigation.

II. General Survey of the Mortality Curves.

In order to get in hand the general problem it is desirable to examine
with some care the mortality by weeks in each of the cities dealt with.
To this end Figures 1 to 6 have been prepared. On these diagrams
are plotted, for each city, the annual death rates per 1,000 population
from all causes, for each week, the data being those of the Weekly
Health Index. The plotting is done on a logarithmic scale of ordi-
nates (rates) and an arithmetic scale of absciss®e (weeks).! The
curves begin with the week ended July 6, 1918, and continue to 1919.
The scale is the same for all diagrams, though different combinations
of parts of the logarithmic ‘“ decks’” are used in certain cases in order
to fit the diagrams to the page.

Anyone examining these curves thus collected together on a uni-
form scale for comparison can not fail to be impressed by the fact
that there is an extraordinary amount of difference between different
cities in respect of the force with which they were struck by the
epidemic at its initial cutbreak. Compare, for example, the Albany,
Boston, Baltimore, Dayton, or Philadelphia curves with those for
Atlanta, Indianapolis, Grand Rapids, Milwaukee, or Minneapolis.
The former curves show an initial sudden explosive outbreak of great

1 For a discussion of the advantages of “arithlog’’ paper see Fisher,I. “The ‘Ratio’ Chart for plotting
Btatistics.” Quarterly Publications Amer. Stat. Assoc., 1917, pp. 577-601.
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force, while the latter exhibit a much slower and milder increase of
the mortality rate.

In some cases the curve of the first epidemic outbreak rises to the
peak (ascending limb) and declines from the peak (descending limb)
at about the same rate. This condition of affairs is exemplified in:
the Albany and Baltimore curves, to mention but two. In other
cases the rate of ascent to the peak is very rapid while the decline is
slow and long drawn out.
Such a condition is shown
in the curves for Cleveland
or St. Paul.

Some of the cities, such
as Albany, show but a sin-
gle well-defined peak in the
mortality curve. Many
show two peaks. Boston,
New Orleans, and San
Francisco give beautifully
typical curves of this sort.
Finally, a few of the cities
show three well-marked
peaks. Louisvilleis a good
example of the latter class.

In most cases the first
peak was the highest and
the second and third were /
progressively lower. This I /V\ /\
was not true in all cases, Vo)
however. Milwaukee and /\/\ / /\/

St. Louis showed second \ f
peaks higher than the first. .
The wave-like character of 6 3 7 12 /6 & &5 7 &9

the curves in general is of Wy Aug Sept. 0ot Nev Dec dan Mar Mar
gres,t interest. The usual Fi¢. 6.—Annual death rates, by weeks, per 1,000 population,

for 2 cities.

phenomenon was a large
first wave followed by a series of other smaller ones. This general char-
acteristic of the curves is so pronounced and definite that any epidemi-
ological theory whichis to be at all adequate must take account of it.

Itis evident from general inspection of these curves that there is a
strong justification for taking, as the first general problem in con-
nection with this outbreak of influenza, the significant causal factors
concerned in bringing about this observed differentiation between the
different cities in respect of the form of the epidemic mortality curves.
The extent and definiteness of the differences between the several
curves indicate that there must be discoverable clean-cut differen-
tiating factors which influenced the influenza death rates.
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1. Classification of the Data.

As a first step in the analysis it is desirable to make certain rough
classifications of the facts brought out by the mortality curves. To
this end Table I has been prepared. In this table are set forth the
following data regarding each of the cities:

1. The highest peak death rate attained in any week of the epi-
demic up to March 29, 1919.

2. The date ! on which the highest peak rate was reached.

3. The number of distinct peaks exhibited by the mortality curve
within the time period -here studied. These different peaks indicate
recrudescences or waves of the epidemic.

4. The date at which the second peak in the mortality curve oc-
curred, in the case of those cities showing 2 or more peaks.

5. The number of weeks elapsing between the first peak and the
second.

6. The date at which the third definite peak, if any, occurred in the
mortality curve.

7. The number of weeks elapsing between the second peak and the
third. ‘

8. The number of weeks during which the mortality rate was
higher than it had been at any time between the week ended July 6,
1918, and the beginning of the epidemic. The range of fluctuation
of the weekly annual death rate in the period from July to the end
of September was held to be sufficiently accurate indication of the
normal range of fluctuation of the death rate in any particular city.

9.. The number of weeks elapsing from the beginning of epidemic
mortality to the highest peak of the curve. This gives a measure
of the time factor on the ascending side of the epidemic explosion.

" 10. The number of weeks elapsing from the time of the highest
peak of the mortality curve to the time when the curve came again
within the normal range of fluctuation. This gives the time factor
oh the descending limb of the epidemic outbreak.

11. The excess mortality rate, over the normal for the same season
of the year for the same places, for the 25 weeks between September-
8, 1918, and March 1, 1919. These figures were issued as a supple-
ment to the Weekly Health Index by the Census Bureau.?

From this table a number of points present themselves for discus-
sion. They may best be taken up in separate sections, in order of
the successive rubrics of the table.

1. Mazimum peak death rates.—The highest or maximum peak rate
of mortality during the epidemic varied greatly, having ranged from

11t is to be understood that all dates here and throughout are as of “weeks ended” on the specified
date. The originalstatisticsarc given only in weeks and hence any finer time differentiation is impossible.

3 CL. Publio Health Reports, vol. 34 No. 1%, o 08,1919 . -
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31.6 in the case of Grand Rapids, Mich., to 158.3 in the case of Phila-

delphia.
The distribution of the different maximum peak rates over this

range is shown in detail in Table II.

TasLe II.—Showing the freqzwncy of occurrence of different maximum peak death rates
during the epidemic.

Maximum peak rates. ng::lt;e; of
30.0- 6
it ko
60.0- 5}10
.0 5}
90.0- }16

100.0-109.9. .-
110.0-119.9....20000C
120.0-129.9.....000000
130.0-139.9. ... 0)
140,0-149.9...000011100T
150.0-159.9....0.001100
Total....c.ccvvunenans

From Table II it appears that in the 40 cities considered the peak
rates which were of the most frequent occurrence were, generally
speaking, rates below 70. Twenty out of the 40 fell below that
figure. Only 9 out of the 40 cities showed a maximum peak rate of
100 or more. Up to a maximum peak rate of 70 the distribution is
very even in the four classes of 10 points each in the rate. From
70 on it falls off rapidly, with the single exception of the class of
rate from 100 to 109.9, which has a frequency of 5.

The detailed dlstrlbutlon of the maximum peak rate is shown

graphically in Figure 7.

TABLE II1.—Constants for maximum peak death rates.

Constant. Value.
Mean maximum peak rate............ 73.9+3.2
Median maximum peak rate..........| 70.04+4.0
Standard deviation................... 30.3+2.3

Three of the cities, Milwaukee, Kansas City, and St. Louis, show
higher maximum peak rates on the second wave than on the first.

2. Date of occurrence of mazimum peak rate.—The date of . the
week in which the maximum peak rate occurred is given in the third
column of Table I. It will be seen that the earljgst date, October 5,
occurs but twice, namely, in Boston and Cambridge. These two
cities, of course, are in a demographic sense practlcally a single unit
though politically separate. At the other extreme the latest maxi-
mum peak rate date is December 14. The cities showing a culmina-
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tion of the epidemic mortality during the week which ended on this
latter date are Grand Rapids, Milwaukee, and St. Louis. Grand
Rapids has an extremely peculiar curve, unlike that of any other
city in the country. Milwaukee and St. Louis are two of the cities
showing the second peak higher than the first, so in these two cases
the date in the third column of Table I refers to the second peak,
while in all other cities it refers to the first peak. On these accounts
the upper range end for maximum peak date should probably not

- !s

Neomber of Cities

B

Maximnum Peak Rate

F16. 7.—Distribution of maximum peak death rates in 40 cities. Certain constants of the distribution
shown in Table 1I are exhibited in Table III.

be taken as December 14, but as November 2, since the only other
later 'date, November 16, appears in a single case, St. Paul, and the
curve for that city is again abnormal. There are five cities showing
the peak of the mibrtality curve in the week ended November 2,
namely, Cleveland, Los Angeles, Oakland, Pittsburgh, and San
Francisco. :

The distribution of maximum peak dates is shown in Table IV,

and graphically in Figure 8.
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TABLE 1V.—Distribution of dates of marimum peak mortality,

Maximum peak in week | Number of
enm— cities.

MIrerrR a- a7rs

Q
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Fi6. 8.—Distribution of peak dates of the epidemie.

Usmg all the data, we find the following constants for date of
maximum peak.

Mean peak date=October 23 + 1. 68 days.

Standard deviation in peak date=15.75 + 1.19 days.
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These constants will serve as a useful record of the time factor in
the epidemic of the autumn of 1918 in American cities.

Thirty-one out of the 40 cities had attained the peak rate of mor-
tality prior to November 2.

-8. Number of peaks in mortality curve.—It is clear from the dia-
grams already shown that there was considerable variation in the
different cities in respect of the number of epidemic mortality peaks
exhibited.

The details on this point are shown in Table I. Putting the data
together in the form of a frequency distribution we have the results
shown in Table V.

TABLE V.—Showing number of distinct 3 1n mortality curve from the beginning of the
p@demwpte:apr 1, 1919. % eginning of

Number of distinct peaks. | Number | Fer cent

15
65
20

Ns@

.

100

Thus it is seen that 26, or 65 per cent, of the 40 cities showed two
distinct peaks in the mortality curve, while 6, or 15 per cent, had one
peak, and 8, or 20 per cent, had three peaks. The diminishing wave-
like character of the successive peaks is clearly shown in the diagrams.

4. Dates of second and third peaks of mortality.—In the case of cities
having two or three peaks the distribution of dates of occurrence of
the second peak is shown in Table VI.

TaBLE VI.—Distribution of second-peak dates.

—a . .
: : rence of | rence of | rence of

secand | second | second
j Weelk ended— peskin | peak in | peak in
2 3-peak all
eities. cities. cities.
November b IR R 1 1
December 7......ccoeeeeniibivannaa... 1 1
December 14 ............... 3 3 6
mber 2t ............... 5 2 7
December 28............... 2 1 3
January 4......ccceeeveeeee. 2 Jeeienannnn 2
January 11....ceeecnennen]oeecneciiamnmenaaoeiio
January 18....ccceeeennn... [ P, 6
January 25....ccceeeeeeennn 6 [oeeeeen.n. 6
February l.....cceceeae.... 2 |ieeenennn. 2
Total.....ceeevenennnns 2 8 34

Certain interesting facts stand out clearly from this table. In the
8 cities which had three distinct peaks of mortality the second peak
came early—prior to December 28. The distribution for the 26
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cities having two peaks of mortality is distinctly bimodal, 12 of them

showing a mode for the week ended December 21, and 14 a mode

somewhere in the weeks of January 18 and 25.. No city had a second

peak of morta.hty in the week ended January 11.

Table VII gives the distribution of dates of the third peak of mor=

tality. :
TaBLE VII.—Dustribution of third peak dates.

o .
rence
Week ended— third
March 8........ccciivennnn. 1
March 15....cccciennnannn.. 4
March22.....cccceeeennnnnn 3
Total.....cccnenn.... 8

Here the observed mode evidently falls somewhere in the week
ended March 15.

The data of Tables VI and VII are shown graphically in Figure 9.

The figures and diagram at once suggest that the group of 12 two-
peak cities showing the second peak somewhere between December
7 and January 4 were cities which at that time were presumably
destined to show a third distinct wave and peak of mortality, but
in which for some reason not now apparent the third wave did not
eventuate. In contradistinction to these stand the 14 cities showing
a second peak of mortality between January 11 and January 21.
These latter are presumably cities in which the complex of factors
determining the form of the mortality curve was such as to lead
definitely to a two, and only two, peaked curve. This idea will be
substantiated by further evidence to be presented immediately.

As a matter of record of the epidemic in American cities, the mean
dates calculated from Tables VI and VII are given in Table VIIL.

TaBLE VIII.—Constants for dates of second and third mortality peaks.

: 1 Standard devia-
Item. Mean. tion.

Date of second peak.................. Jan. 1+£2.13 days|18.40 & 1.5 days.
Days from beginning of October to | 92.26 days.......

second peak.
Dateof third peak.......cococao.... Mgr 14 4 1.10 | 4.63 +0.78 days.
Days from beginning of October to | 165. 25da (- T

tl{n'd peak. 4

Putting all the data together we find for the whole group of cltles

the followmg average relations:
(@) Daysfrom average date to maximum peak in all cities to second

peak in cities showing two or three mortality peaks=69.26.
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) _(0). Days from date of second peak, in all cities showing two or
more peaks, to third peak, in cities having three mortality peaks
=72.99.

These relations-seem at first sight to point to a cycle of "about 10
weeks’ duration in the secondary mortality waves of this influenza

X

o0

A
Vi

.

’ y . —

23 30 7T K 2 28 4 I B 25 | 8 s a2 | 8 ek
v 2 473 221 rea

_

. WEEKS
SECOND FEAX OF THREE PN CITICS
SECOND PEAX OF TWO PEAK CITIES
[ 72050 Peax oF 7ML PEAK OTIES
F16. 9.—Frequency of occurrence of second and third peaks of mortality at different dates.

epidemic, after the first wave. This point can, however, be more
accurately discussed by reference to the data set forth in Table I
on the number of weeks elapsing between the successive peaks.
These data are presented in the form of frequency distributions
in Table IX.
129348°—19——2
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Tasne IX.—PFrequency distributions of number of wecks elapsing bctwm successive
mortality peaks.

Number of cities.

Between first and second peak.

2peak | 3
All citles. | ¢pfes, cigi::g

Number of weeks.

BIDD ST DD b 1= 0O O i OO

From this table it appears cles.rly that there was a deﬁmte ten-
dency for the two-peak cities to fall into two groups in respect of the
" time elapsing between first and second peaks. About a third of them
had the second mortality peak around 8 weeks after the ﬁrst peak
The remaining two-thirds had the second peak, on the average,
about 13 weeks after the first. The three-peak curves had the second
peak on an average 7.1 +0.3 weeks after the first, and the third peak
_on an average 13.1+0.3 weeks after the second. 'The cycle in the
epidemic waves would therefore appear to be nearly s multiple of
7 weeks rather than the 10 weeks tentstively deduced from the dates
of peaks. Thera the process of averaging obscured the true relations.

5. Duration of ezploswe outbreak.—We may next consider the
question of the duration in weeks of the explosive epidemic outbreak.
The pertinent data are given in the columns of Table 1 headed
“Weeks rate was outside normal range,” ““Weeks, start to peak,”
“Weeks, peak to normal rate.” In discussing any question of dura-
tion of an epidemic outbreak of a disease it is necessary to define
sharply and usually arbitrarily what are to be taken as limiting
points. It is always difficult, and usually impossible, to define these
limiting points precisely and logically so that no one will or can
criticize their location. The point has recently been discussed by
Hitchcock and Carey® whosay: ‘“Thedifficulty * * * liesin decid-
ing at just what point an undue prevalence or outbreak becomes epi-
demic.” The general epistemological principle to be observed is
clearly this: That since it is usually impossible to-say with mathe-
matical precision, in the case of an endemic disease, exactly when
an epidemic outbreak begins or ends one must, in order to avoid

1 Hitcheock, J. 8. and Carey, B. W., ““A Median Epidemic Index. Amer. Jolr. Public Health, Vol. IX,
pp. 355-357. 1919, A R _
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unconscious bias in dealing with a series of different localities, lay
down an arbitrary rule and follow it absolutely. Then the results
will be correct relative to each other, even though there may be room
for argument as to whether they are absolutely correct or not.
Following this principle the following rule was laid down and has
been used throughout: The epidemic mortality. was considered to
have begun in any city on the date when the mortality curve for that
city first passed outside the range of fluctuation exhibited by the
curve between the week ended July 6, 1918, and the end of the week
immediately preceding the epidemic rise of the curve. The mortality
of the first epidemic outbreak was considered to have ended on the
date when the curve again passed within the same range of fluctuation.

This measure of duration is admittedly rough, but I think it suffices
for a first approximation to the facts. It must be clearly understood
that the data collected under this definition will not measure the
duration of the epidemic, with any accuracy at all, for several reasons.
In'the first place, we are dealing in this paper solely with mortality
and mot at all with morbidity. The mortality of an epidemic can
only begln a definite and significant period of time after the epidemic
incidence of the disease has begun. In the second place, the arbi-
trary definition on which we are operating here will include both
peaks of some 2-peaked curves and only the first peak of others, the
differentiating factor being of course Whetvher the mortality curve
dropped down to within the “normal’ range between peaks or did
not. Now while this will seem to some a serious, not to say totally
invalidating, criticism of the here defined measure of duration of
first outbreak, I"think it really has no weight at all. The facts are
that in some cities (A) there was a sharp explosive outbreak of epi-
demic mortality. The death rate curve went up abruptly and
came down abruptly till it was as low as it was before the
epidemic outbreak. In other cities (B) the curve went up abruptly
and came down, but only some part of the way, distinctly not
reaching so low a rate as prevailed before the epidemic. Now by
any canons of common sense i} would seem clear that in the A
cities the particular epidemic outbreak about which we are talk-
ing came to an end when the death rate was again normal for the
locality and season. Subsequently the death rate may have again
risen abruptly. But if it did it was a new and distinct epidemic
outbreak, temporally and spatially related to the first outbreak if
one likes, but definitely separated from it by a longer or a shorter
period in which the mortality rate was normal. Conversely in the
B cities even though the mortality rate did decline from the maximum
peak rate, still it did not go back to normal, or in other words it
remained. an .epidemie mortality, in the comnfon sense of that word.
The rate after this depression may have risgn to a new second peak,
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:but all the timo it was part of the same epidemic outbreak. Thus it
clearly appears that there is a real distinction between the A cities
and the B cities. This distinction is reflected perfectly in the dura-
tion definition hore adopted, and would be wholly lost in any scheme
of measuring duration by pesks alone. It only needs to be kept
firmly fixed in mind that we are here measuring the length of time
during which the death rate was higher than the normal death rate
for the same city, in the first continuous outbreak of influenza
mortality.

We may first consider the total number of weeks that the mortality
was outside the July to September range of fluctuation. The fre-

quency distribution is given in Table X.

TaBLe X.—Frequeney distribution of cities in respect of number of weeks mortglity curve
was oulside *‘normal” range of fluctuation in first outbreak.

Number | ° .
‘Weeks. of cities. ", °

The range of variation in the duration of the first outbreak of
epidemic mortality, as here defined, is great, from five weeks on the
one hand (Richmond, Va.) to 23 weeks on the other (Atlanta, Ga.).
So great is this variation that its general trend is not easily compre-
hended until the figures are somewhat combined. If that is done,
certain general relations appear. First of all, it is to be noted that
20 cities, exactly one-half the total number, showed a duration as
here defined of 10 weeks or less, while in the other half the duration
was 11 weeks or over. The median duration was then 10.5 weeks.

In general, the tendency was for the shorter duration to occur
more frequently. This is well shown by Flgure 10, which is plotted
from the last column of combined ﬁgures in Table X.

Considerably the largest single area in the histogram is the first
one covering durations of five to eight weeks inclusive. The fre-
quencies for the longer periods, shown in four-week groups, become

successively smaller.
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From the ungrouped data of Table X the following constants have

been calculated: s
Mean duration of epidemic mortality in the first outbreak=11.90 +

0.55 weeks.
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F16. 10.—Frequency of different durations of the first outbreak of epidemic mortality.

Standard deviation=5.17 4 0.39 weeks.

‘We may next consider the two limbs of the explosive mortality
curve. The frequency distributions for the time duration of the
ascending limbs and the descending limbs are given in Table XI.
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TaBLE X1.—Frequency distributions for uttgo ;r;m‘etiu of epidemic mortalsly curvé (first
outbreak).

Frequency.
Weeks. Normal Peak to
lo ek | St | normar | Cam
(ascend- Te- | (descend-
ing limb).| 94€1CY- ling limb).| quUency. | - - .,
2... | 3 ISR
3. 2 2 2
4. 34 13 15
h. 34 5 20 |-
6. 37 3 23
7. 3? i 2
8. 38 | 2%
9.0. 38 2 26
39 1 27
40 1 28
40 3 3 | .
40 3 8 4
40 1 34|
40 2 3% |, :
40 3 3 .
40 |.......... 39
23 .......... 39 |
1 40
.......... 40 [..........

The first point which strikes one from this table is that it, in
numerical form, confirms what is apparent from inspection of the
individual curves, namely that (a¢) the epidemic mortality curve in
the first outbreak tends in general to ascend to the peak at a more
rapid rate, or in other words more abruptly than it descends; and (b)
there is a great deal more variation among the cities in respect of
the time interval covered by the ascending limb of the mortality
curve than in the time required for the mortality to come from the
‘peak rate back to normal. In 34 of the 40 cities it required 4 weeks
or less time for the mortality rate to pass from normal to its epidemic
peak. But in only half as many (17) of the cities did the rate come
down from its peak to normal again in a period of 4 weeks or less.

The constants of the two distributions are as follows:

Mean time from normal mortality rate to peak=3.9040.21 weeks.

Standard deviation in time from normal mortality rate to peak =
1.93 +0.15 weeks.

Mean time from peak mortality rate to normal =8.00 +0.50 weeks.

Standard deviation in time from peak mortality rate to normal =
4.68 +0.35 weeks.

From these figures it appears that on the average it took about
twice as many weeks for the mortality curve to come back from its
peak condition to the normal again, as were required for the increase
from normal to peak at the beginning of the explosion. In round
figures, the ascending limb of the mortality curve occupied about a
month and the descending limb about two months.
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The differences between the two distributions of Table XI are
well shown graphically in Figure 11, in which the cumulated or
integral curves are plotted.

6. Ezxcess mortality.—Early in March, 1919, the Census Bureau
issued a supplement to its Weekly Health Index showing for 34 of
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F16. 11.—Cumulated frequency curves for time covered by (a) asc#hding limb, and (b) descending limb of
epidemic mortality curve.

the 40 cities of Table 1 the mean excess rate of mortality due to the
epidemic for the period of 25 weeks preceding March 1. These data

are given in the last column of Table 1. They are arranged in the
form of a frequency distribution in Table XII.
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TanLe XI1.-—Egséess mortality for 25-wesk period,
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Considering the small numbers involved, this is a fairly gmooth
unimodal distribution. Half of the cities have exgess rates below
five, and half above. Calculating from the ungrouped material we
find—

Mean 25-week excess mortahty rate=4.7540.20.

Standard deviation in 25-week excess mortality rate=1.76+0.14.

7. Summary of variation data.—Summarizing, it may be said that
the purpose of the material so far presented is simply to placa in
orderly array the basic statistical characteristics of the -weekly
mortality curves of the 1918-19 influenza epidemic in .American
cities, to the end that the extraordinarily great and entirely distinet
differences between different cities in respect of the various charac-
teristics of the epidemic may be apparent. It is essential to make
this variation distinctly evident as a preliminary to the a,nalytlcal
discussion of its causes. It has been shown clearly that in respect
of each of the following attributes or characters’ of the epidemic
mortality there was a marked varlathn among the 40 American
cities studied.

. General form of mortality curve.
. Maximum peak mortality rate.
Peak dates.
Number of distinct peaks in mortality curve.
. Time between peaks of mortality.
. Steepness of ascending and descending limbs of mortality
curve.
7. Excess mortality rate.
8. Duration of epidemic mortahty

The variation among cities in these different epidemiological
characters constitutes a problem of first-class hygienic interest and
importance. Why did it exist? Why were not all cities at least
reasonably alike in their influenza epidemic? If we can find sound
and correct, even though only partial, answers to these questions
we shall have gained greatly in that understanding of the epidemiology
of influenza which must always underlie any effective control of it.
It is to the analysis of this problem that attention will next be
devoted.
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IV. Epidemicity Indices.

With the variation data in hand one further step is necessary
hefore the analysis by multiple correlation can be completed. We
must have a single numerical measure or index of the force of the
epidemic explosion in any particular place. In the earlier sections
we have seen that the mortality curves in some cities have a single
very sharp peak, while in ather cases the curve of epidemic mortality
is a long, low, flat curve. To deal practically with such differences,
it is essential to have some single numerical index which will be
sensitive to changes of any order in the curve, and at the same time
will measure the essential characteristic which we want to measure
in an epidemic curve.

Confining the discussion to meortality solely, it appears to the
writer that the essential characteristic of an epidemic curva is that
the death rate rises with greater or less abruptness above its normal
level to a peak, more or less pointed, and then declines again to the
normal level, in a more or less steep or abrupt manner. In such a
movement of the death rate curve there are two fundamental vari-
ables, namely, (a) the 2ime during which the mortality departs from
its normal level, and (b) the extent or degree of departure. If we
suppose the time (a) made a constant then the extent of departure
measures the force of epidemic mortality. In general, common sense
would indicate that any measure of the force of an epidemic, or,in a
single word, any measure of the epidemicity of a disease must
properly incorporate both these variables.

In the discussion of the desiderata of an epidemieity index it will
help to have some simple diagrams of different types of epidemics.
For this purpose Figures 12 and 13 are mtroduced They are purely
hypothetical illustrations.

In each of the two epidemics shown in' these diagrams the same
number of people died and the peak death rate was reached at the
same time. But clearly the outbreak depicted in Figure 12 would
be generally regarded as a mare severe or explosive epidemic, qua
epidemic, than the one shown in Figure 13. Such changes of the
death rate as are shown in Figure 13 may indeed not be regarded as
epidemic at all. We do not commonly think of the seasonal rise in
the endemic influenza rate as an epidemic. Yet it is quantitatively
of the same order as the circumstances depicted in Figure 13. It is
of the essence of the idea of an epidemic, as commonly held, that it
should have something of an exploswe character—that is, there
must be a relatively large increase in the death (or morbidity) rate,
occurring in s relatively short spaee of time, in order to constitute
an epidemic,-
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~ This being so, any proper measure of the degree of epidemicity
must first of all measure the degree of explosivenesg of the outbreak of
the disease under discussion. There are a number of ways, mathe-
matically, in which this can be done. The decision as to which is the
best method will turn upon the degree of sensitiveness with which
each measures the essentially explosive feature of the outbreak.
-In arriving at a measure of epidemicity for the analytical study of
the influenza epidemic in American cities five different plans have
been tried. We may now discuss these different indices, and decide
upon which is the best for present purposes. The data used are the
weekly mertality rates for thirty-nine American cities dealt with in
earlier sections.

1. Standard deviation of epidemic.—The first epidemicity index
which would occur to the biometrician is that expressed by the
standard deviation of the epidemic outbreak, measured in weeks,
the death rates being regarded as frequencies. An epidemic curve
like that of Figure 12 obviously has a smaller standard deviation in
time than one such as is shown in Figure 13. In general, the greater
the explosiveness of the outbreak the smaller will be the standard
deviation. Practically the manner in which this index is calculated
is as follows:

(a) Take as the basis of calculation the duration of the epidemic
outbreak as defined earlier.!

(5) Within the range so defined calculate the standard deviation?
in weeks in the ordinary way, the observed death rates being taken
as ordinates.

In the present instance the eonstant takes this form: Let y
denote the death rate in a particular week, and z the deviation of the
week ih which'that rate occurred from the meéan. Then, if I, denotes

the epldemlclty index, we have

I1,= {Z‘?{f
~ N

when N is the number of weeks in the epidemic period, and Z denotes
summation. This index is easy to calculate and has a definite physi-
cal meaning. Practically, it would probably be desirable if 1, were
to be used as an epidemicity index generally, to take some multiple
of its reciprocal for tabling, since as the index now stands it becomes
numerically smaller as the explosiveness of the epidemic becomes
greater. The value 100/, would be satisfactory.

1 Vide pe 1760. .

1The ‘‘standard devistion” is a well-known constant usoed in biemetric work. It is the reot-roean-
square-deviation about the mean. For a detailed discussion of this tant see Yule’s ‘‘Introduction to
the Theory of Statistigs™ or ang of the modern texts on efementary statistical methods.
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2. Variation of excess death rates.—Another measure of epidemi-
city which may be considered is of a more complex character than
the last. Its nature may be indicated symbolically as follows:

Let M=mean death rate during epidemic, the latter being delim-
ited as to duration by the definition in an earlier section already
referred to;

M’ =mean death rate in the period from July 6, 1918, to out-
break of epidemic.

M= M— M’ =increasé in mean death rate during epidemic.

S= JE y?, where ¥ is the deviation of any particular week’s death

rate from M, and n is the number of weeks in the epidemic period.
8 is the standard deviation of the epidemic death rates, each equally

weighted.
Then the second epldemlclty index is
1008
I = MII

This quantity will increase as the explosiveness of the outbreak
increases. In ordinary biometric terminology it is the coefficient of
variation of the weekly death rates in the epidemic period, referred
to the mean excess rate as a base.

3. Mean increase in death rate during epidemic.—As a third epi-
demicity index we may take the quantity called /"’ in the preceding
section. We then have

L=M"

4. Twenty-five weeks excess rate.—It has been suggested that the
average excess weckly annual death rate for the 25 weeks ended
March 1, 1919, might be used as a measure of the force of the epi-
demic. Indeed, it has been so used practically by various health
officials. In the present connection we may designate this measure
as I,.

5. Peak-time ratio—An epidemicity index which immediately
makes strong appeal by virtue of its simplicity is a constant for any
mortality curve which may be called the peak-time ratio. The sym-

bolical expression for it is:
P— M
Ii=—7

where P denotes the maximum peak mortality rate observed during
the duration T of the epidemic, 7 being delimited by the definition
stated earlier in this paper, and M’ is the quantity defined under the
same symbol in section 2 above. This index increases as the explo-
siveness of the outbreak increases. In fact, it measures exploswe-
ness in the most simple and direct way p0551ble
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V. Numerieal Values of Epidemicity Indices,

Tt is evident at once that these five indices have different degrees
of validity and usefulness, Before attempting to discuss them in
detail, however, it will be well to get the numerical values for each,
in the case of each of the 39 cities under discussion. This is done
in Table XIII.

TABLE XIII.—Showing values of different epidemicity indices of mortality in American
cities during influenza epidemic of 1918.

I
Cities. I, (per I;. I4. I,
(weeks) cent).

1.61 85.9 40.13 4.7 13.81
.68 5.5 9.31 2.7 .92
1.56¢ .3 48.61 6.1 18.61
4.06.1 00.7 17.04 | ... ... .. 2.41
1.98 8.5 33.47 6.5 9.62
1.85 2.9 31.19 5.8 10. 55
2.00 889 27.68 5.9 7.94
1.98 72.4 24.04 3.8 6.61
4.55 ®.8 15.41 49 2.15
3.63 74.2 18.30 4.0 4.09
3.8 5.4 1694 3.2 2.74
6.24 91.4 24.67 3.5 7.20
1.68 80.9 ‘38.79 5.8 11.92
3.41 65.7 8.10 1.5 1.68
3.42 55.9 i2.61 | 2.5 2.15
4.11 78.4 15.45 3.6 8.07
5.0 4 62.7 15.78 5.2 2.99
1.70 71.5 34.60 5.1 10.58
1.76 .7 AU.05 Joooo..... K 8.60
4.48 57.4 11.57 2.9 1.53
5.98 55.1 9. 80 2.7 1.12
1.58 72.6 | 39.39 7.8 13.83
5.2 9.0 | 15.34 5.1 2.681
5.43 100.6 18.89 5.6 3.16
1.69 | $0.2 40.95 7.2 14.60
2.19 71.2 23.29 4.7 5.67
5.26 | 71.9 18.7¢ | 6.9 8.3
4.97 69.6 18.47 1.......... 2.91
1.62 | 86.2 .56.08 | 7.3 20.51
2.79 67.0 37.62 8.0 7.82
2.46.1° 86.&4 | 279 5.3 5. 68
1.33 66.1 35.12 [.........] 13.91
448 |- 79.2 {' 13.44. 2.7 2.62 "
4.06 59.1 | 13.47 3.0 2.11
a8 &§7.8 {: 1l8l 3 1.43
5.06 78.4 26.50 7.5 4.49
2.00 |+ 84.2 30.97 leeeee.o.sn 8.97
1.67 69.8 17.19 2.1 5.95
1.49 £66.3 45.08 | 6.6 15.34 |

Of these five indices there are only two which need to be taken
seriously into sccount as practical working measures of epidemicity.
These are the first and last, I, and J;. The other three fail in that
they do not adequately take account of the time or duration variable,
which, as we have already seen, must be an essential factor in meas-
uring epidemic explosiveness. These other indices really measure
other .aspects of the epidemic better than they do explosiveness of
the outbreak, which is the thing we are just now interested in. The
inadequacy of I,, I, or I, to measure relative explosiveness of out-
break can be readily seen by comparing, city by city, the values given
in these columns of Table XIII with the curves for the same cities
in Figures 1-6. .
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As between I, and I;.the advantage, for present purposes, of I,
is clear. It is numerically more sensitive to changes in the epidemic
mortality curves. This fact is reflected in a comparison of the
relative variation of the five indices which is made in Table XIV.
For comparing the relative sensitivity of the indices to differences
in the epidemic mortality curves, the ratio of the standard deviation
of each index to its mean has been taken. This ratio has no signifi-
cance in this case except for comparative purposes.

TaBLE XIV.—Relative sensitivity of different epidemicity indices.

Ratio of
S.D. to
mean.

Index.

By conventional biometric standards it might seem @ priori that I,
would be a better epidemicity index than I;. Practically it is seen
from Table XIV that the superiority of I is outstanding. The reason
for this superiority appears upon analysis to be that this index relates
in the simplest mathematical manner possible the two essential
factors in relative explosiveness, namely, the height of the explosion,
and the time it required, and is therefore most sensitive to differences
in relative explosiveness. The same type of constant might be used
for the measure of variation in frequency curves generally, except
for the fact that ordinarily it is impossible to delimit the range by
absolute definition, as can be done in the case of epidemics. In an
ordinary frequency curve the  probable error of any determination
of the range is large. .The nature of the definition of the range or
duration which ‘we have here adopted for epidemic curves, as.well as
the characteristics of epidemic curves themselves, largely reduces this
probable error in the present connection. And in any case, whatever
effect the probable error of the empiric determination of duration
may have will tend to be greater in the case of I, than of I.

Taking all the facts into consideration it has been decided to adopt
I as the measure of explosiveness of outbreak in the further analytical
study of the influenza epidemic.

VI. The Correlation of the Explosiveness of the Outbreak of Mortality in the
Influenza Epidemic with Various Other Factors.

‘We come now to the most essential part of the study, namely, the
attempt to find factors directly related to or concerned in the pro-
duction of the extraordinary differences between different cities in
respect of the relative explosiveness of the outbreak of epidemic
mortality. The method of analysis which will be followed is that of



1773 August 8, 1919,

multiple correlation.! The general principle of the correlation method
is simple. If in the present case, for example, we should find that,
in general, when a city had a high influenza epidemicity index it also
had a high density of population, and conversely, that cities having
low epidemicity indices had low density of population, it would be
said that there was a positive correlation in variation between explo-
siveness of epidemic and density of population.

In a system of n variables correlation between any two, with the
others remaining constant, is measured by the coefficient.

Prraennn. B TE VRN (n—1) ~Tin.ag - - .- - (n—1)"Tzme3q- -« - . (n—1)
2.4 “ A= .... (n—1)) ’{(1 ~ T n-0)*

and a coefficient of zero order is found from the observations by the
following well-known expression:

S(y)
T2 ™ N o
) 1“3

In the present case, because of the statistically small number of
cities for which data are available, the zero order coefficients were all
determined by the direct product-moment method, without the
formation of correlation tables.

The first group of phenomena of which one would naturally wish
to know the extent to which they were correlated with explosiveness
of outbreak are certain general demographic characteristics of the
several cities. The following will be considered:

(@) Density. of population.—It is conceivable—not to say a prior,
rather probable—that the explosiveness of outbreak of any epidemic
disease would be highly correlated with the number of persons living
on a unit of area. The figures for density used were calculated in
terms of persons per acre of land area, on July 1, 1916.2

(b) Geographical position.—It is a-well known epidemiological fact
that, in- certain classes of epidemic disease.-at least, the force of the
epidemic diminishes as one passes.from the primary center or focus,
This fact was very clearly demonstrated for the 1916 poliomyelitis
epidemic by Lavender, Freeman, and Frost,® where New York City
was the center. Now, in point of time, the influenza epidemic of the
autumn of 1918 in the United States began in and about Boston,
Mass. A great explosive outbreak occurred in Boston and Cam-
bridge earlier than in any other cities in the country. We may then
ask this question: Did the influenza epidemie, as it spread over the
whole country, follow the epidemiological rule already referred to
becoming less intense and less explosive the farther, geographically,
it traveled from the Atlantic seaboard in general, and Boston in

1C1. Yal, G. U. “On the Theory of Correlation,” Jopr. Roy. 8tat. 8oc., Vol. LX, 1897, and “On the.

Theory of Correlation forany Number of Vsrhbleo, tmted by a New Syseem of Notation,” Proe. Roy.
Soe. A, vol. 79, Pp. 183-193, 1907

s Data tron “m Btattsﬁa of Cities Having a. Pbumion of over 30,000 in 1917.”” Bureau of the
Census, 1918,

'Public Heelh Bulletin No. 91, U, 8. Public Health Service, 1918,
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particular? To answer this question, so far as the epidemic mor-
tality records of the present group of cities is concerned, we have cor-
related the epidemicity index I, for each city with the distance in a
straight line of the same city from Boston, Mass.,-measuring these
straight line distances on a map. Such distance measurements are
rough, of course, from an absolute standpoint, but relatively they
are sufficiently accurate, and may be relied on, to show correlation
if any exists. '

(¢c) Age distribuiion of population.—In the case of a disease show-
ing so selective a mortality in respect of age as does influenza it might
well be the case that the explosiveness of the outbreak of epidemio
mortality would be markedly influenced by the age composition of
the population in the several cities. To test this point by the cor-
relation method one must have a single numerical measure or index
of the age composition of the population in each city. Such a single
numerical measure is not at hand. The problem of obtaining one is
a problem which has bothered vital statisticians for a long time,
as the need for it always arises in death rate correlation studies of
any sort. Theoretically, of course, no single numerical expression
can possibly be found which will uniquely describe g1l the properties
of a complex curve. The best that can be done is some form of
approximation. . -

For present purposes an index of differences in age composition of
populations was adopted, which is admittedly rough and in special
cases may be inexact, but which practically has been found, in the
case of the 40 cities here dealt with, to give a sufficiently accurate
picture of the differences in age constitution. The statistical pro-
cedure adopted was to determine for each city the following value:

2’

-i(5)
where A is the deviation for each of six age groups.(viz, 04, 5-14,
15-24, 25-44, 45-64, 65 and over) of the percentage of the actual
population of each city in 1910 in each age group, from the per-
centage in the same group in the Standard Population of Glover’s
Life Table, denoted in the formula by P. S denotes summation of
all six values. The value x* measures through the extent to which
each city deviates in the age constitution of its population from a
fixed standard, but does not tell the nature or kind of the deviation.
For present purposes the latter point is unessential. We are pro-
posing to measure the correlation between explosiveness of epi-
demic and departure of population from normal in age distribution.
Are large variations in explosiveness generally associated with large
deviations in age constitution of the population % . This guestion can
be answered perfectly by the use of the present ingpx of age consti-

1 Glover, J. W. United States Life Tables, 1910, Bureau of the Census, 1916,
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tution. If it were found that there existed a high correlation be-
tween I; and x* it would be desirable and necessary to analyze
further the nature of the deviations in age constitution. But as will
presently appear this necessity does not arise.

As has been said, the age distributions for the cities in the year
1910 were used. This was necessitated by the fact that no later
census data were available. It seems fairly certain, however, in as
old, large, and settled communities as these dealt with are, that the
age composition of the population will only change slowly, and that
1910 figures may be taken as reasonably indicative of present con-
ditions in respect to this matter. :

(@) Percentage growth of population between 1900 and 1910.—It
might conceivably be the case that the explosiveness of the outbreak
of an epidemic disease would be influenced by the rapidity with
which a city had grown in the recent past. To test this possible
factor in the present case the epidemicity index I; is correlated with
the percentage growth of the population in each city in the decade
1900-1910. )

The data for these various correlations are assembled in Table XV.

TaBLE XV.—Data for correlation oé demographic characteristics of cities with explosiveness

of e ic influenza mortality.
Density

Epi- of popu- Geo- Age Growth

City. demxcxgy. lation |graphical| distribu- | in popu-
Index Is. | (persons | position, | tion x%. | lation.

per acre
13.81 8.89 128 4.76 6.5
.92 11.42 920 13.06 72.3
18.61 30.57 348 6.81 9.7
2.41 5.68 1,028 15.80 | 245.4
9.62 27.36 |.......... 7.18 19.6
10.55 18.97 376 8.86 20.2
7.94 28.23 3 6.51 14.1
6.61 20.28 828 11.45 28.7
2.15 9.10 712 6.73 11.6
4.09 20.08 532 11.88 46.9
Columbus... 2.74 15.18 616 8.35 44.6
Dayton... 7.20 12.65 684 6.56 36.6
Fall River. 11.92 5.91 45 10.87 13.8
Grand Rap 1.68 11.85 720 6.17 28.6
Indianapolis. 2.15 10.96 776 7.2 38.1
Louisville. . 3.07 16.61 796 7.57 9.4
Los Angeles. 2.00 2.40 2,520 7.67 211.5
well .. ..oooeeeana.. 10.58 13.63 23 7.35 11.9
Memphis............. 8.60 12.06 1,104 14.24 28.1
Milwaukee........... 1.53 26.92 832 10.33 31.0
Minneapolis.......... 1.12 11.27 1,084 11.46 48.7
Nashwille............ 13.83 10.11 924 9.19 36.5
Newark...... 2.81 27.52 192 10.19 41.2
New Haven.. 3.16 13.06 100 6.81 23.7
New ¢ rleans 14.60 2.96 1,332 9.25 18.1
New York. 5.67 29.54 164 11.79 38.7
3.35 6.41 2,604 6.51 124.3
2.91 8.34 1,248 10.83 21.0
..... 20.51 21.02 260 7.19 19.7
..... 7.82 22.81 456 11.53 18.2
..... 5.60 22.35 40 6.88 27.8
..... 13.91 10.76 460 10.55 50.1
..... 2.62 18.62 328 6.97 34.2
2.11 19.36 1,004 9.51 19.4
1.43 7.40 1,072 12.70 31.7
4.49 17.55 2,624 12.65 21.6
8.97 13.34 248 6.21 26.6
5.95 10.91 620 7.26 27.8
15.34 55 376 6.58 18.8
)

129348°—19——3
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As a matter of record, and for reference in connection with the cor-
relation data, the mean and standard deviation of the variables
included in Table XV are given in Table XVI.

TasLe XVI1.-—Constants for demographic data.of Table XV,

Standard
Character. Mean. deviation.
Bpidemieity index, I...... .| 6.78 & 0.68 522 + 0.40
Density of population...... 15.17 + .82 7.56 & .58
phical Podti ...... 71.00{ 653.95 %50.00
Age distribution, x2........ 9.063+ .28 2.609+ .20
Growth in population...... 40.43 » 5.2 881 + 3.7

Coming now to the consideration of the correlations we have the
following results:

{a) For the correlation between explosiveness of epidemic mortality
{I,) and density of population—

r= +0.092+0.107.

The coefficient is less than its probable error, or is, in short, sub-
stantially zero. This value justifies the conclusion that relative
density of population in these 39 cities had nothing to do with the
explosiveness of the influenza outbreak.

The insignificant degree of correlation in this case is shown graph-
ically in Figure 14. The plan of this figure is first to convert the
absolute values of the epidemicity index and density of population
for each city to relative figurcs, the mean for all cities being taken
as the base 100. The cities are then arranged in descending order of
relative epidemicity index (solid line) and the relative density figures
for the same cities are plotted as a broken line. The higher the
correlation the more closely will the two lines tend to parallel each
other. Here it is evident that the density line runs quite independ-
ently of the epidemicity line.

(0) For the correlation between I, and geographical position,
measured by straight line distance from Boston

= —0.348 +-0.095.

This, clearly, is a wholly different order of result from that which we
had in the case of the density of population. The coefficient in the
present case is nearly four times its probable error and may almost
certainly be regarded as significant. The odds against its being
simply & widely deviant chance result of random sampling are more
than 78 to 1.1 The sign of the coefficient is negative. This result
means that the greater the linear distance of a city from Boston the

,

1Cf. Pearl, R.,and Miwver, J. R. A Table for Estimsting the Probable Signifioance ef Statistical Con-
stants. Me. Agr. Bxpt. Stat. Aun. Rept. 1014, pp. 85-88
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less explosive did the outbreak of epidemic mortality in that city
tend to be. This is in accord with the general epidemiological rule
that the force of an epidemic tends to diminish as it spreads from its
primary or initial focus. It must be noted, however, that the correla-
tion coefficient in this case is not large. It is barely past the value
where it may safely be rogarded as statistically significant. This
fact may probably be taken to mean that influenza does not follow the
epidemiolagical law referrod to with anything like such precision as
do some other epidemic diseases, notably poliomyelitis.

(¢) For the correlation between explosiveness of epidemic mor-
tality (Z;) and the deviation of the population in the several cities
from a standard population in respect of age distribution

r= —0.262 40.101.

This coefficient is only a little more than two and a half times its
probable error, and can not safely be regarded as significant. If
there were no correlation whatever, a value of the coefficient as
great as the present one would be expected to occur as often as
approximately 8 times ip every 100 trials with samples of 39 each.
In any case it is evident that the difference in age constitution of the
population in the different cities can have had but extremely little,
if any, influence in bringing about the observed differences in explo-
siveness of epidemic mortality.

(d) For the correlation between epidemicity index 7; and percent-
age growth of population in the last intercensal decade

r= —0.327 £ 0.096.

The coefficient in this case is slightly more than 3 times its probable
error, and is to be regarded as probably statistically significant. On
its face the coefficient, having the negative sign, means that there is a
definite but not pronounced tendency for cities in the 39 which made
a relatively great percentage growth in population in 1900-1910, to
show a relatively small explosion of influenza mortality during the epi-
demic, and vice versa. This would seem to indicate that the epidemic
mortality tended to be greatest in the older and larger cities and least
in the newer and smaller cities, since the old and large cities generally
are not now showing so high a percentage growth from year to year
as are the younger cities. The sample of 39, however, is too small to
warrant such a conclusion, because in so large a cou try, and one so
relatively recently urbanized in many parts, the rate of urban popu-
lation growth is largely bound up with distance from the Atlantic sea-
board. The cities which showed the largest percentage increase in
population in 1900-1910 are in general those of the middle west.

We can get at a quantitative estimate of the matter by the method
of multiple correlation. Letting the subscript 1 denote epidemicity
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index I;, 2 denote percentage growth of population 1900-1910, and
3 denote geographical position measured by straight line distance
from Boston, as before, we have for the net correlation between the
explosiveness of epidemic mortality and rate .of population growth,
with geographical position constant

f125= — 0.188 +0.104.

It then appears that the supposition made above is substantially
correct. This net coefficient between epidemicity index and rate of
population growth can not be regarded as statistically significant in
comparison with its probable error. In other words, if we make
geographical location constant the correlation practically disap-
pears between the other two variables.

The general conclusion to which we come from an examination of
the correlation data assembled to this point is that these four general
demographic factors, density of population, geographical position,
age distribution of population, and rate of recent growth in popula-
tion, have practically nothing to do, either severally or collectively,
with bringing about those differences between the several cities in
respect of explosiveness of the outbreak of epidemic mortality in
which we are interested. Significantly casual or differentiating fac-
tors must be sought elsewhere.

The next general field to which one naturally turned for correla-
tion study was that of the normal death rates, both from all causes
and from various particular causes, in the several cities. The death
rate, crude or standardized, of any particular community of consid-
erable size, is a relatively constant attribute of that community. The
death rate does change, to be sure, with the passage of time, but only
slowly. Over a short period of years the death rates of any large city
will be found to be nearly constant. In so far they are definite attri-
butes of the city, which are, in general, indicative of the normal vital
condition of the population. It is, therefore, important to determine
the extent which the normal mortality from various causes is corre-
lated with the severity of the unusual and explosive mortality arising
from a great epidemic.

Since, at the time of writing, the mortality statistics for the regis-
tration area and its parts have been published only up to and includ-
ing 1916, the nearest available annual death rates, in point of time,
to the 1918 epidemic are those for 1916.! Accordingly, these figures
are used. In view of the fact already stated that for large aggre-
gates of population, death rates normally change only very slowly, it
is clear that we are justified in taking the 1916 rates as indicative, to
a first approximation, of the normal general mortality conditions

L d
1 Mortality Statistics 1916, Seventeenth Annual Report. Bureau of the Census, 1918,
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prevailing in the several cities at about the time (in a broad sense)
that the influenza epidemic broke out. The cause - of death selected
for corrolation purposes in the first study are exhibited in Table
XVII. For convenience of reference and comparison the epidemicity
index I, with which these death rates are to be correlated, is given
in the second column of the table. All the death rates are crude

rates.

Tasie XVIL—Data for correlation of explosiveness of influenza epidemic mortality,
with death rates from vartous causes for 1916.

Death rates per 100,000 living, fromm—
Epi- | Death
den’ﬁ; fi rate
i rom all io] Acute
City. ity Pulmo-|Organic 4 Pneu- .

¥ index mplges nary | heart :}gg‘:ﬁ Influ- | monia 'll;gid Cancer. Meas.

L 1,000, ;lxllggris-. egs‘“' Bright’s| 0% tosgls) ?over. | les.

disease. .

13.81 19.3 | 208.5| 235. 197.2 35.8| 161.3 7.5 120.8{ 245
15.3 | 117.0 | 110.2] 158.5 14.7| 1412 220 63.5 L6
18.61 181} 200.5| 193.2| 174.3 2.5 18.1 ] 108.7 54
1411 173.9 84.7 85.8 13.2| 137.5 43.5 56.11......
9.62 1691 1450 22004) 102.6 11.2] 210.8 3.4| 1158 14.5
10. 55 16.1 | 142.8 7 170.1| 127.0 10.2 | 166.3 10.9| 100.7| 158
7.94 13.5] 172.6 | 191.2 70.8 9.7] 159.3 1.8 112.4 7.1
6.61 1451 132.8| 159.9| 107.2 1.7 ] 158.1 5.2 91.3 5.4
2.15 16.41 208.3| 202.7| 168.8 2.8 1454 3.2| 116.2] 153
4.09 14.8 | 132.2( 119.6 90. 9 16.3 | 182.2 5.3 86.8 8.9
2.74 15.5] 125.2] 156.4 90.3 33.5| 155.9 13.0| 100.5[ 15.8
7.20 15.2| 121.8| 180.8 | 119.5 18,9 | 146.2 19.7] 114.8 1.6
11.92 17.0 | 161.3 | 158.9| 105.9 4.1 8 10,9 01.9| 30.4
1.68 12.2 64.7| 134.8 88.9 9.4 70.2 16. 4 83.1 2.3
2.15 16.6 | 159.6 | 175.6 | 115.0 17.4 | 1418 26.1 9. 4 9.8
3.07 150 159.9| 145.7 | 154.0 33.1| 146.9 13.4 83.7 2.1
2. 00 12.3| 176.7| 161.0| 1113 9.3 78.0 2.6 | 105.6 2.0
10. 58 17.3 | 103.3 | 161.6 89.2 14.1| 178.4 1L5 8.7 25.6
8.60 10.81 2621 1451} 171.1 37.0| 136.9 2.7 85.2 27
1.53 12,7 78.8| 102.9 79.9 16.8 | 154.2 15.3 92.8] 21.7
113 124 | 117.8| 120.0{ 10L..8 8.8} 1114 5.5 9.0| 204
13.83 17.2 | 201.8| 2112} 132.8 25,0 152.6 37.1 77.6 .9
2,81 15.0 | 145.5| 153.6 | 140.9 17.4 | 161.2 6.1 85.6| 25.7
3.16 17.0 95.5 | 1750 122.3 37,41 225.1 87| 116.2 58
14.60 184 259.0| 207.4| 231.1 2.9 117.3 2.1 93.1 36
5.67 13.9( 154.9| 168.7 | 131.4 9.8} 179.9 3.9 84.5 9.9
3.35 10.5 94.2| 189.3 80.1 8.6 75.5 4.0 89.6 |......
14.4| 10..5 93.7 91.3 18.7 | 173.4 3.0 90.0 L8
16.2 | 170.6 { 197.4] 177.7 24.0] 1722 7.6 1011 6.6
17.4 | 110.7 | 144.7 92.0 26.6 |- 331.0 9.0 89.8| 23.7
15.8| 134.1| 167.5| 1424 25,9 174.1 5.1) 100.0] 28.1
19.7| 187.0 | 189.5| 204.9 20.4 | 194.0 23.8 97.0} 26.2
14.4 9.9 1923 | 136.7 89| 121.6 501 1147 8.1
149 129.0| 144.6 | 176.8 22,8 173.5 9.4 95.3 8.8
1.3 9.1 122.6 92.6 9.3 80.5 57 87.0 7.3
15.4 | 169.4| 250.7 | 135.3 41| 129.0 3.5 133.1 1.3
15.2 830 201.1| 112.5 10,9 ] 134.3 122 110.5......
18.1( 168.1] 192.8 89.3 19.7 | 156.6 22.2 97.9 1 33.8
17.8 | 187.4 | 230.5| 168.1 24,2 164.3 12.9 | 107.7 2.2

The basic variation constants for the data of Table X VII are assem-
bled in Table XVIII. In the last column of the table have been
placed the values of the gross or zero order correlation coefficients
measuring the correlation between the epidemicity index I, (which
we have adopted as the measure of the explosiveness of the outbreak
of epidemic mortality) on the one hand, and the death rates from the
several causes, on the other hand,
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TaBLE XVIII.— Mean and standard deviation for death rates from various causes.

Coefticient of
correlation
Standard 'ﬁ“&?’i’t
ar epidemicity
Cause of death, Moan death | goviation in | index Isand
: . death rate. | the death
rate from the
specified
cause.

................................................... 15.55+0.24 ‘ 2.2140.17 140.6610. 061
-] 147.50+:4.94 | 45.73+3.49 [4- .525+ .078
.567+ .073

+

Acute nephntisand Bright's disease. . 127.3944.17 | 38 57+2.95 |+ .507+ .080
Influenza.............. .96 8. 86+ .68 [ .287+ .099
Pneumonia (all forms). 158.4045.18 | 47.9943.66 |4 .388+ .092
‘l‘vphol fever......... .| 12241+1.04 ] 9.64% .74 |+ .1764+ .105
............................. 97.07+1.62 | 14.99+1.14 {4 .19+ .104
lieasles. ...................................................... 11.0041.09 | 10.08% .77 |+ .069+ .107

1 Death rate per 1,000; in all other cascs in the table the death rate is per 100,000,

The outstanding fact which strikes one at once from this table is
the high order of the correlation which exists between the explosive-
ness of the outbreak of epidemic mortality in these communities and
the normal death rate from certain causes of death in the same
communities. In the first four lines of the table the correlation
coefficients range from about 6 to more than 10 times the probable
errors. There can be no question as to the statistical signiﬁcance of
coefficients of such magnitude. On the other hand, the remaining
coefficients in the table are of a distinctly lower order of magnitude,
ranging from smaller than the probable error up to three or four times
that value. It is clear that we have here hit upon a clue as to the
basis of the observed variation in cities in respect of explosiveness
of epidemic influenza mortality which will repay careful examination.

The highest correlation coefficient of all is that on the first line
of the table, for the correlation of epidemicity index with death rate
from all causes. The existence of this high correlation at once
indicates that an essential factor in determining the degree of explo-
siveness of the outbreak of epidemic influenza in a particular city
was the normal mortality conditions prevailing in that city. In
the group of communities here dealt with those cities which had a
relatively high normal death rate had also a relatively severe and
explosive mortality from the influenza epidemic. Similarly, cities
which normally have a low death rate had a relatively low, and not
sharply explosive, increase in mortality during the epidemic.

It will also be noted that the correlation in the next three lines of
the table, namely those for pulmonary tuberculosis, so-called organic
diseases of the heart, and chronic nephritis and Bright’s disease, are
of the same order of magnitude as that between the death rate from
all causes and the explosiveness of epidemic outbreak of influenza.
These facts have certain aspects gf general biological, and, in the
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opinion of the writer, hygienic interest. They will, however, not be
discussed here, save in one respect. '

Because of the potential importance of these facts, it is desirable to
examine them with the greatest critical care. A point which occurs
to one at once is the possibility that the observed high correlation
between epidemicity index and pulmonary tuberculosis, organic heart
diseases, and acute nephritis and Bright's disease, arises because of
differences in age constitution of the population in the different cities.
In general, it is known that the crude death rate from these causes is
influenced, in greater or less degree, by the age constitution of the
population. May this not be the whole, or at least the main, cause of
the observed correlation? Again, it has already been seen earlier in
the paper that there is a distinct, though small, correlation between
the geographical position of the cities studied and the explosiveness
of the epidemic mortality. May this fattor not play an important
part in the observed correlations of the epidemicity index with the
causes of death showing a high correlation with epidemicity index?%

The simplest and most direct method of settling these questions is
that of multiple correlation. What is needed is to get the net cor-
relation between the death rate from organic heart diseases, let us
say, and epidemicity index, for a constant age distribution of the
population and constant geographical position. In the usual ter-
minology of vital statistics we must correct our results for age dis-
tribution and geographical position. If we let the subscript 1 denote
the cause of death (pulmonary tuberculosis, organic heart disease,
or acute nephritis and Bright’s disease, as the case may be); the
subscript 2 denote the value of the measure of the explosiveness of
the epidemic mortality, our epidemicity index I,; the subscript 3
denote geographical position, measured as before by linear distance
from Boston; and the subscript 4 denote deviation of the population
from a standard age distribution, the thing desired to settle the
points raised above is the net correlation coefficient, r, .

By means of the equation already given (p 1773) these net coeffi-
cients have been determined with the following results:

1. Net correlation between influenza epidemicity index and death
rate from pulmonary tuberculosis, for constant age distribution and
geographical position, r,, ,,= +0.609 +0.068

2. Net correlation between influenza epidemicity index and death
rate from organic diseases of the heart, for constant age distribution
and geographical position, 7, ,, = +0.594 +0.070

3. Net correlation between influenza epidemicity index and death
rate from acute nephritis and Bright's disease, for constant age
distribution and geographical position, r,, ;,= +0.510 + 0.080

From these results it is seen that, instead of the correlation be-
tween the explosiveness of epidemic mortality and death rate from the
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diseases mentioned being due to uncorrected age and locality factors,
the net correlations after correction has been made for these factors,
are actually higher than were the gross, uncorrected correlations. The
net correlation of the pulmonary tuberculosis death rate with epi-
demicity index is the highest of the three. It has a value about 9
times its probable error. The chances are literally billions to 1
against this correlation being due to accident or chance. We may
conclude that the most significant factor yet discovered in causing
the observed wide variation amongst these 39 American cities in
respect of the explosiveness of the outbreak of epidemic influenza
mortality in the autumn of 1918 was the relative normal liability of
the inhabitants of the several cities to die of one or another of
the three great causes of death which primarily result from a
functional breakdown of one of the threc fundamental organ systems
of the animal body, the lungs, the heart, and the kidneys.

VII. Summary.

In this first study the weekly mortality statistics of the influenza
epidemic beginning in the autumn of 1918 have been analyzed in a
preliminary way for some 39 large American cities. Ithasbeenshown
in the first instance that there was an extraordinary degree of varia-
tion amongst the several cities in this group of cities in respect of
the relative degree of explosiveness of the outbreak of epidemic
mortality. The first problem confronting the student of the epidemic
was the analysis of this variation, to find, if possible, primary factors
concerned in its causation. Such an analysis, by the method of mul-
tiple correlation, appears to demonstrate that an importaht factor
so far found in causing the observed wide variation amongst these 39
American cities in respect of the explosiveness of the outbreak of
epidemic influenza mortality in the autumn of 1918 was the magni-
tude of the normal death rates observed in the same communities,
particularly those death rates from pulmonary tuberculosis, diseases
of the heart and of the kidneys.

OBSERVATIONS ON THE FOOD OF ANOPHELES LARVZE.

By C. W. MxTz, Ph. D., Special Investigator, United States Public Health Service.

Obviously, food is an important factor in determining the abun-
dance and distribution of Anopheles larve, and for this reason it is
a factor to be considered in connection with Anopheles eradication.
The following results are from experiments and observations made in
an attempt to ascertain the essential food requirements of Anopheles
larvee. At first it was intended that the analysis extend to the par-
ticular species of animals and plants contributing to the larval food,
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with a view toward evolving an indirect method of Anopheles conu. ..
through diminution of the food supply; but it was soon evident that
this would be very difficult to accomplish owing to the wide range of
suitable food materials. The observations are, therefore, recorded
mainly for the additional light they throw on anopheline character-
istics. They deal primarily with the general types of food, the effects
of chemical contamination, water pollution, active decomposmon of
food materials, and related subjects.

The experiments were conducted during the summer and autummn
of 1918 in Alabama (near Montgomery) and in Florida (near Lake.
land). They deal with the three common Atlantic coast species of
Anopheles: A. punctipennis Say, A. quadrimaculatus Say, and A. eru-
cians Wied., especially the latter two. Some of the observations
herein recorded were noted briefly in a previous paper, “Anopheles
Crucians: Habits of Larve and Adults” (Public Health Reports vol
33, pp. 2156-2169).

So far as the writer is aware relatively little has been published re-
specting the larval food of American Anopheles Howard, Dyar, and
Knab (1912, vol. 1, p. 230) observe concerning Anopheles laere in
general:

“The larva feeds upon everything that floats. It is especially
often found in stagnant water on which there is more or less of an
algal scum; therefore, a very frequent food consists of algal spores,
and the color of the larve is influenced more or less by the character
of the food, green alge making it green.” Daniels, in his African in-
vestigations, found that the contents of the intestines of ‘the larvese
are mainly vegetable matter, in some cases entirely so: ‘Occaslonally
limbs of minute insects or crustaceans are found, as well ad the sciles
of mosquitoes or other insects. On watching them feedmg, it is seen
that all minute particles are drawn to the mouth but mahy of them
are re]ected This rejection is somewhat arbitrary, as a particle at first
rejected is often subsequently swallowed. Amongst the bodies' deen
to be swallowed I have seen living minute crustaceans and young
larve, both of Anopheles and Culices, but, as a rule, living animal
bodies either escape or are rejected.” Christophers and Stephens state
that in their observations in Sierra Leone the food of the Anopheles
larve seemed to be a unicellular organism. James and Liston state
that the food of Anopheles larve consists chiefly of minute water
animals which abound among algz and other plants. Th’éy beheve
that the larvee can not subsist upon a vegetable diet alone and that the
duration of the larval stage depends chiefly upon the supply of animal
food. When this is small in proportion to the number of larva, they
state, the stronger larve kill and eat the weaker. The cause for the
discrepancies in these observations undoubtedly lies, at least in part,
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in the fact that different species were under observation. Thus we
have found that the tree-hole-inhabiting larve of our Cuelodiazesis
barberi are very largely predaceous and prey upon other culicid larve
associated with them. The species inhabiting bromeliads (pineapple
family of plants) have similar habits, as has been recorded for Ano-
pheles cruzii by Peryassu.”

Slmxlarfy in Volume IV of the same work (1917, p. 965) they note
that ‘“‘the larvee of Anopheles generally occur in water containing
alge, upon which they feed; but James and Liston state that they
can not subsist upon a vegetable diet alone, but feed upon minute
water animals. Some of the species are, in part, at least, predaceous
upon other mosquito larvee.” Thus no significant additions to the
subject are recorded by Howard, Dyar, and Knab between 1912 and
1917. Mijss Cora A. Smith (Psyche, 1914, Vol. XXI, pp. 1-19) notes
certain observations on food made in connection w1th a study of the
development of Anopheles punctipennis, and doubtless other similar
observations have been recorded that have not come to the attention
of the writér, but apparently no especial study of the subject has been
made.
~ The observations of Miss Smith may be summarized as indicating
that punctipennis larve feed on filaments of Spirogyra, Zygnema,
and Mougeotia and on particles of Cladophora and Lemna and per-
haps Polygonum. They were observed to brush off and devour Vor-
ticellee, diatoms, etc., that adhered to their own bodies and to ingest
other small orgamsms that happened to be drawn into the mouth.
Miss Smlth, also noted finding robust larve in a small pool, the bot-
tom of which was covered with dead leaves, but in which the water
was clear and without any visible algae or other plants. This latter
observatlon is of partlcular interest in connection with some of the
experlmental evidence given below, indicating that the larve may
develop prohﬁcally on dead, disintegrated plant tissue.

FIELD OBSERVATIONS.

General observations.—Certain characteristics of Anopheles, in
regard to choice of breeding places, are well known, as, for instance,
the usual preference for natural waters instead of artificial containers,
the general aversion for sewage-polluted waters, and the usual avoid-
ance of salt water (sea water). The various species differ somewhat
in these respects, but the three under consideration show the above
characteristics in a definite manner, although crucians exhibits less
aversion for salt water than do the other two. Each of the three
characteristics presents an interesting problem to the student of mos-
quitoes. The avoidance of artificial containers is probably due to at
least two things—an unsuitable food supply, and insufficient aeration.
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It is well known that Anopheles larve kept in small containers will
usually die even in the presence of suitable food and under conditions
that present no obstacles to the propagation of Culex and other mos-
quitoes. Artificial aeration will often remedy this difficulty, and
hence it is assumed that a lack of oxygen or an excess of CO, is the
responsible factor. In larger containers aeration is less important and
absence of suitable food is probably more often the deciding faator,”
although it seems not unlikely, from results noted below, that an undue
concentration of food with attendant excess of decomposition may be
an important element in restricting the distribution in such receptacles
as eaves and troughs that become filled with leaves, grass or rubbish.
It would appear that the usual absence of Anopheles in artificial con-
tainers is due to the restricted range of adaptability of larve of this
genus, coupled with the widely diverse conditions found in.artificial
containers. On this view the number of records of Anopheles breed-
ing in artificial containers would be an index of the frequency with
which conditions such as food and aeration happened to be sultable
in these containers.

The absence of Anopheles in sewage-polluted waters appears to be
merely an-extreme example of the general avoidance of polluted waters
by members of this genus (at least the three considered here). . Other
examples are to be found in natural waters in case these are confined
(i. e., in pools or puddles) and are full of decomposing vegetable or
animal matter. Barnyard or pasture puddles containing considerable
amounts of manure also furnish illustrations of Anopheles’ avoidance
of polluted water. :

The general aversion for salt water, or water otherwise meregnated
with chemicals, would seem to be due to a physiological reaction, and -
furnishes another illustration of the limited range of adaptability of
the species here considered. It is to be noted, however, that the indi-
vidual species are by no means alike in this respect, crucians, espe-
cially, being able to adapt itself to a considerable range of alteratiorin
chemical content of the water. This feature has been dealt with in
greater detail by the writer in the paper previously referred to.

Special observations.—Detailed individual observations of Anopheles
larvee feeding on certain kinds of organisms have been made by
numerous observers. In most cases these relate to the larve feeding
on green alge (filamentous cr unicellular) and other water plants. -
Howard, Dyar, and Knab (loc. cit.), however, cite James and Liston .
as claiming that the food consists mainly of water animals and that a
vegetable diet will not suffice. The latter authors even maintain that
in the absence of sufficient animal food of this sort the larve kill and
eat each other. Their statements are probably intended to apply only
to the particular species of Anopheles with which they dealt and may,
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therefore, be justifiable, but it is practically certain that they do not
apply to the three American species considered here. That puncti-
pennis, quadrimaculatus and crucians will develop on a diet mainly,
if not entirely, vegetable is made probable by the records of several
observers (e. g., Smith, 1914, loc. cit.) corroborated by the writer, and
has been demonstrated experimentally by the writer (vide infra).
The'field observations indicate that most, if not all, of the green alges
are suitable for food, the plants being ingested entire if small enough,
and in the form of filaments or particles if large. The writer has
observed punctipennis larvee in puddles in which the water was green
with a profusion of unicellular and colonial green alge that formed
the bulk of the larval food.

But it is also probable that an animal diet is equally suitable for
Anopheles development. The writer has observed one case in which
Anopheles.larvee (quadrimaculatus or crucians or both) flourished in
water containing little, if any, available food other than green rotifers.
This water was swarming with the rotifers, of which there were appar--
ently two species of very different sizes. It was observed that the
larve fed mainly on the smaller, darker form—presumably because
the larger was too large to be swallowed. Examinations of the
stomachs of some df these larva revealed nothing but the remains of -
the rotifers. A score or more of the larve were brought into the
laboratory and kept in a pan of the water in which they were taken.
These developed rapidly and hatched into vigorous adults. So far
as could be determined, their food, both in the pond and after being
taken into the laboratory, was almost exclusively green rotifers.

-It would appear, then, that the natural food of the Anopheles larvee
includes a wide range of aquatic organisms, and that, so far as the
species. under consideration are concerned, the organisms may be
either animals or plants.

In -certain cases, however, prolific Anopheles breeding has been
observed in ‘waters containing very few living organisms of any kind
small enough to furnish food. One case that may be of this sort is
mentioned by Miss Smith (loc. cit.). Another was observed by the
writer (loc. cit.). The latter case was that of a large swamp con-
taminated with chemicals. Centrifuged samples of water from this
swamp gave a residue composed almost entirely of minute particles
of -disimtegrated tissue. Since there were no fish and few other
aquatio animals except mosquito larvae in this water, and since there
was an abundance of decad leaves, etc., covering the bottom of the
swamp, it is practically certain that the disintegrated tissue was
mainly plant tissue. If so, the diet of the larvae was almost exclu-
sively vegetable. In this instance only one species of Anopheles was
involved—A. crucians. ¢



August 8, 1919, 1788
EXPERIMENTS.

The field observations noted above suggested the following experi-
ments designed to ascertain the suitability of certain food materials
and to determine the effects of sterility as contrasted with active
decomposition in the food.

Ezperiment 1. (Montgomery, Ala.)—On July 29, 1918, 13 very
small, newly hatched Anopheles larve were taken from a ditch :and
put into a pan of boiled water from the same ditch. Each day there-
after until the experiment was completed the water in the pan was
replaced with newly boiled water from the ditch. In this way a
culture was secured that closely resembled the natural environment
of the larvse, except that it was sterile and afforded no living food.
The larvee in this culture flourished and grew rapldly. Four of them
died, probably from injury, but the remaining nine pupated and all
hatched within 16 days into vigorous adults of A. punctipennis. -

In two control cultures of larve taken from the same place at the
same time and kept under identical conditions, except that the water
was not boiled, all but three of the larvee died. These three pupated
and hatched. o

Ezperiment 2—On August 13 a similar experiment was, begun
with small larvee of A. crucians from a swamp. The larve were kept
in freshly boiled water, which was changed daily. They likewise
grew rapidly and pupated. The experiment had to be terminated on
August 28, when only one adult had appeared; but it was evident
that the food and environment in the culture were well suited to the
needs of this species.

Expmment 3.—On August 12 several very small larvse of A,
erucians were put in a culture consisting of dead leaves,, dned q,nd'
ground, added to essentially sterile water from a deep well. This
was likewise changed daily. Again the larva grew vigorously, began
pupating on August 22, and continued to pupate until the cuzlture
was discarded on August 28.

Ezperiment 4 (Lakeland, Fla.).—On November 12 a mass of decay-
ing vegetation (leaves, grass, etc.) was thoroughly boiled and samples
were added to two pans of city tap water—from deep wells. In one pan
(a) the concentration was approximately twice that in the other (b).
Between 25 and 30 very small larve were added to (a) and half that
number to (b). In both of these pans the larve grew repidiytand
matured. The food was not renewed daily, as in the previous'expéri-
ments, but was renewed once—on November 20. However, no pro-
tozoal or bacterial action was observed in the culture and microscopic
examination of the stomach contents of a large larva from (a) on
November 18 revealed only disintegrated plant tissue. The larve
in these two cultures pupated and hatched approximately as follows:
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CULTURE ().
Pupated, Hatched. Pupated. Hatched.
Date. Nb‘:rn"' Date. "{)e“:,“‘ Species. Date. Nb‘;:'_" Date. "{)e“'rn‘ Species.
Nov. 2 2{ Nov. 24 21 Crucians. Nov. 27 41 Nov. 29 5| Crucians.
2 2 25 4 Do. 28 2| Dec. 2 1 Do.
21 2 26 1 Do. 29 1 4 1 Do.
B4 54 27 2 Do. 30 2 6 1 Do.
) 26 2 28 5 Doj
CULTURBE (b).
Pupated. Hatched. Pupated. Hatched.
Date. }{)e“fl' Date. Nb%’r!." Species. Date. I‘{m“?' Date. I‘{,‘éf‘ Species.
Nov.24 1| Nov. 2 1 | Quadrimaculatus. | Dec. 3 2{ Dec. 6 1] Crucians.
25 4 28 4| Crucians. |  |...... 7 1 Do.
-4 1 T2 1 Do.

It was observed during the course of this experiment that the
larvée in culture (a) grew more rapidly and appeared more vigorous
than those in (b), presumably because of the greater concentration
of food in {a).

Experiment 5.—This experiment differed from the preceding mainly
in the substitution of one particular species of plant for the hetero-
geneous mixture used as food in Experiment 4. A mass of Spirogyra
was taken from relatively clean water in a lake, washed thoroughly
to remove all but traces of any animal matter that might be adhering,
and then baked and ground. A portion of this was added to tap
water in & pan and from 15 to 20 very small Anopheles larve were in-
troduced on November 19. These grew vigorously, and pupated and
hatched approximately as follows:

Pupated. | - Hatched. Pupated. Hatched.
Date. Nb‘g." Date. I‘;‘;}‘:‘" Species. Date. I%‘;‘m‘ Date. I\{grn?- Species.
Nov. 27 1| Dec. 2 4 | Crucians. Nov. 30 f: 1 PR P,
28 3 3 3| Do. Dec. 1 b 3 R R
4 5] 5] Do G 2 IO O

29

~ Erpemment 6.—A similar experiment was performed at the same
time, using the roots of a local ““water hyacinth” (Eichornia) washed,
baked, and ground. Again the larve grew vigorously to maturity.
The culture was discarded before hatching was completed, but two
pupse were transferred to a hatching bottle and retained. They
proved to be guadrimaculatus.
Ezperiment 7 (Montgomery, Ala.).—On August 8 several small
larvee were put into a culture of Spirogyra similar to that in Experi-
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ment 5, except that in this case the Spirogyra was dried, ground,
and then boiled, and the larve were transferred daily to a freshly
prepared medium, insuring a practically sterile culture at all times.
The same rapid growth and general vigor were observed in this ex-
periment. The larvee pupated from August 14 to 22, and began
hatching on August 16. Four specimens of gquadrimaculatus, 2 of
punctipennis, and 2 of crucians were obtained before the culture
was discarded on August 24.

Ezperiment 8.—This experiment differed from the last in the sub-
stitution of uncooked Chara for cooked Spirogyra. Apparently
Chara is less suitable as food for the larve, for they did not thrive,
and only one specimen hatched—A. quadrimaculatus.

DISCUSSION.

It is evident from these experiments that the diet of Anopheles
larvee may be either heterogeneous or homogeneous—consisting of
mixed animal and vegetable materials, of mixed vegetable materials,
or of individual species of plants or animals. And, apparently, it
makes little difference whether the food is composed of living or-
ganisms or their dead remains. No effort was made to ascertain
how many types of animals and plants furnish suitable food mate-
rials, since the range is evidently great. Only one of the types
tested gave indications of being unsuited. This was Chara, and
even it provided adequate food for the development of some larva
to maturity.!

Of greater interest, perhaps, is the evidence regarding the effect
of pollution or decomposition on the larval development. In most
of the above experiments the culture media in which the Anopheles
larvee developed were essentially sterile, i. e., there were prac-
tically no protozoa present, and there was a negligible. amount of
bacterial action. The cultures were kept in shallow, granite pans,
10 to 12 inches in diameter and 3 inches deep, and it was found that
no artificial aeration was necessary. In other cases, when cultures
containing relatively large amounts of decomposing vegetation were
brought into the laboratory and kept without sterilization or aera-
tion, the larve usually lost vigor and died in a few days.?

Thus the experimental evidence leaves little doubt as to the detri-
mental effects of pollution or decomposition. Whether the injurious
effects of decomposition are due directly to bacterial or protozoal
action on the larvae themselves or indirectly to an excess of CO, or
other gases resulting from the decomposition, is not certain. The

11t should be noted that Miss Smith (Psyche., Vol. XXI, p. 3) cites the feeding of punctipennis larve
among the fllaments of fruiting Chara.

2 See Carter, Le Princ, and Griffitts, Public Health Bulletin No. 79, pp. 15, 22-23. These authors
note the daleterious eflects of decaying grass both in natural waters—i. e., pools—and in collecting pails
containing larvee,
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latter seems more probable, Liowever, since the detnmenta.l effects
may often be prevented by aeration. -

Coritrary to popular belief, then, it appears that the purer and
“more sterile- the waters may. be, so long as they contain sufficient
food, the more suitable they are for Anopheles breeding. This
would- seem to account for the fact that rain-water puddles and
seepage pools frequently permit much more prolific breeding than
near-by, stagnant waters. It also serves to emphasize the danger of
doing more harm than good by ¢leaning the refuse from such places
as sloughs and stagnant puddles, unless adequate provision is made
for subsequent drainage, oiling, fish control, or some other method
of mosquito eradication.

Carter, Ler Prince, and Griffitts. - 1916. Impounded Water, Public Health Bul«

letin; No. 79:
Howaré ‘Pyar, apd Knab, 1912-1917, The Moequitoes of Norih and Central Amer-
* icaaijd the West Indies. Carnegie Institution of Washington, Washington, D. C.

Four vélumes.
Metz, C.-W. 1918. Anopheles Crucians: Habits of Larvee and Adults. Publio

Health Reports, vol. 33, pp. 2156-2169. Reprint No. 495.
Smith, Cora.A. 1914. The development of Anopheles Punctipennis Say. Psyche..
Vol. XXI, pp. 1-19.

1

LOCATION OF DETENTION HOSPITALS.

COURT DECIDES THAT BOARD OF HEALTH CAN NOT LOCATE AND MAINTAIN A DE-:
TENTION HOSPITAL IN A THICELY SETTLED RESIDENTIAL SECTION. ,

A board of health can not establish and maintain a detention
hospital for the treatment of communicable diseases in a thickly
settled residential district. This is the decision in a case! decided
by the Supreme Court of Michigan.

Suit was brought to restrain the maintenance of a detention
hospital-in a residential district by the board of health of the city
of Lansing. The city charter provided as follows:

The said board of health shall have power, and it shall be its duty, to take such
measures as shall be deemed effectual to prevent the entrance of pestilential disease
into the city, * * * to establish, maintain, and regulate a pesthouse or hospital
at some place within the city or not exceeding 3 miles beyond its bounds.

The court in granting the injunction said:

We conclude that the provisions of the charter under consideration do not vest
in the defendant board of health the power to locate a pesthouse in a thickly settled
residential district, where, by reason of its location, it would be a nuisance, and where
its permanent maintenance would work continuing damage to adjoining and near-by
property and would result in the destruction of the home in its comfort and well-
bemg, and that the discretion dodged in the board is a discretion to be exercmed by
it in determining between different lawful locations.

1 Birchard et al. v. Board of Health of City of Lansing et al., 169 N. W., 901.
129348°—19—+4



August 8, 1019, 1792
DEATHS DURING WEEK ENDED JULY 26, 1919, iN Cﬂﬂ'lﬁ.

From the “Weckly Health Index,” July 29, 1919, fssusd by the Burean of the Oensus, Department of
Commerce. . .
Deaths from all causes in certain large cities of the United States during the week ended
July 26, 1919, «'n{ant mortality (per cent), annual death rates, and comparison with
corresponding week of preceding years.

L

‘Week ended July Per cent of deaths
. 36,1919, under 1 year.
Po})\uation Ave
city. ulylh anni
. 1618, es| death rate | Week Previ
mated. | Total | Death | per1,000.:| emded P
deaths. | ‘rate.! yly 26, | Yearof
19, | Yoars
Albany, N. Y.. 112,565 21 9.7(/C. 2.3 14.3]C. 87
, 738 10.1|C. 158 51[/C. 131
£ 669,981 200 15.6 | A, 18.3 27.5 | A. 287
..... 785,245 155 10.3 | A, 13.4 R2.9]|A 174
..... , 220 12 .13.4|{C. 183] -263{C 2.7
........... 111,432 9.4A. 1.8  150fA. 18.7
................... 2,596, 681 501 10.1 | A. 12,5 19.0] A. 213
i .. 8,022 91 1.4 C. - 14.83{  -:13.8 0. 48.0
....... 810,306 148 9.5/C. 11.6] . 16:@4 ’8' - 23.2
......... , 2968 49 1216 120 61{0. 185
130, 655 gg W.4]C. 140 lg.; C. &7
'all River, Mass..... 128,392 30 12.21C. 231 16.7 | C. 52.6
Grand Rapids, Mich. 135,450 23 8.91C. 100 :17.4 €.~ 11.5
Indianapolis, Ind 389 72 120/ C. 151 18.7{C. 1.5
.3 318,770 60 9.8|C. 10.6 15.0{C. 2.7
v, Mi X 64 10.6 |C. 15.0 14.1]C. 11
568,495 127 1.6 | A. 10.8|. 13.4]A. 1.6
242,707 66. 14.2/C. 14.4 15.2]C. 1.9
109,081 18 8.6 | A. 16.3 27.8 | A. 355
154,750 66 22.2/C. 19.5 19.7 { C. 10.3
453,481 g5 10.9 | A. 101 28.4 | A. 18.2
)44 7% 10.2|C. 9.4 10,7 €. 188
119,215 39 17.1C. 19.2 15.4 | C. 18.2
, 684 90 10.9{C. 13.9 S1.1iC. 281
, 865 19 64]C. 1.1 21.1|C. 23.8
382,273 112 15.3 | A, 16.7 10.7 | A, 121
5,215,879 1,021 10.2 (| C. 12.6/ 19.0{C. 170
214,206 37 9.0 A. 10.2 10.8 | A, 9.7
180, .2 6.4(C. 12.7 9.1{C. 205
1,761,371 353 10.5 | ¢ 14.0 22414 281
593, 167 13.8|C. 14.5 2.4 |C. 2.1
............ 44 9.1{C. 1L1
263,613 | - 41 8.1|C 17.0 1224C. 19.8
160,719 47| -15.2(C. 243 10.6{C. 16.0
264, " 63 12.4C. 126 15.9.[C. 1.1
8t. Louis, Mo. 770,951 168 1.1|C. 133 10.2|C. 17.6
8t. Pgul, Minn. . 257,699 4 83|C. 7.9 4.6/C. 7.7
i 478,530 141 15.4|C. 118 12.1/C. 6.5
Spokane, Wash............oooiieiiiiifoeiiel ) ¥ 2 PO 18.71C. 00
Syracuse, N. Y..oooioiiminnencinnnnnn. 161,404 25 8.1(C. 184 16.0 }C. 10.3
Toledo, Ohio.....ccveeeeneeennnnn. 262,234 56 1.1 [ A, 12,4 12.5 | A. 14.8
D.oCuvenreceeceeenannns 401,651 108 13.4 | A, 155 10.4 | A, 17.9
‘Worcester, Mass. ...c.cveeceannaennnnn. 173,650 41 123 C. 1286 24.4|C. 16.7
1 Annual rates per 1,000 estimated population.
“C” indfcates data

24 A” indicates data for the corresponding wesk of the years 1913 to 1917, inclusive,
for the corresponding week of the year 1918.

3 Population estimated as of July 1, 1919,

4 Data are based on statistics of 1915, 1916, and 1917.

Summary of information reccived by telegraph from industrial insurance companies for
week ended July 26, 1919.
Policies in force.....ocoveveueaaaaa... eteeeeeeeeeeeeaaan ceeanaas .... 40,730,709

Number of death claims. ....................... e e ceeeeen 6, 803
Death claims per 1,000 policies in force, annualrate.........cccceecveeee . 87



PREVALENCE OF DISEASE.

No health department, State or local, can effectively prevent or control disense without
Enowledge of when, where, and under what conditions cases are oceurring.

UNITED STATES.

.
v

: ﬂ'v;'; CURRENT STATE SUMMARIES.
.- Telegraphic Reporis for Week Ended August 2, 1919.
Th@cor@;of&%npnﬁminuy,mdthoﬂgmmsubjecttochmgowhonhmmtmmmneeindby
ms«umm

Y

CALIFORNIA.
Corebrospinal meningitis:
San Quentin............... cececessscanen .
Influenza..... PR, ceccecnennn cecnccccceccnes
Smallpox:

Monterey County......cececececcccnceccas

§

usao»oagn—»'

e =m0

O

© W N W W

- 0O W 0D

CALIFORNIA—Continued.
Smallpox—Continued, Cases.
9
3
1
3
3
CONNECTICUT.

Tetanus:
Ridgefield...coeeceencencecccaccacenceee 1
DELA WARE.
Chancroid.............. cesseccecssenee cecececes 3

2
1
31
1
2
1
3
1
1
1
1
Typhoid fever:
- DOVer..cceeeeennee. [ ceccesecens . 1
New Castle..... 1
Beaford.....cceeeeeeeneneniicrccennennnaes 1
1

Whooping cough...eceeceececceccacoocccccncncee

(1793)
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CURRENT STATE SUMMARIES—Continued.
Telegraphic Reports for Week Ended August 2, 1919—Continued.

) Cesos.
Diphtheria........... eteseiecsesenen ceeneccee
Malaria: -
Citrus County....coeeeeeneeaiennann
Clay County.
Duval County.....ccceeeeeeannan
Escambia County..
Gadsden County...
Lafayette County..
Levy County....
Marion County
Polk County.
Suwannec County .
Walton County.....
Scattering.....
Typhoid fever.......o..coiieirmacnnanse

-]

Bl ERambvwS oa

Actinomyeosis...co.cceiiiiiiiiiiiiannnn R
Acute infectious conjuntivitis.
Chicken pox
Diphtheria.........
Dysentery (amebic).......cccveannee ceen
Dysentery (bacillary).......cccceeilivaane
Conorrhea :

.
.
.
.
.
.
o 00 N

Tuberealosis (puimonary).
Typhoid fever..........

Whooping eough. .o iiiiiiciaeiaaan.s
ILLINOIS.
Cerebrospinal meningitis:

Poliomyelitis:
Chicago...

1 Chaneroid..ooiiioiiiniaaaa.lll e eieetenaaa

. nantoB—eontinged.

Poliomyelitis—Continued. Cases.
[537.4:) IO, eevesennan . 1
Monmouth.................. ceeneepeneas . 1

Scarlet fever: a4
CAongo......cccnveiinncannnn. cecssveneees 20
Pooria............... caeepaeriiesene . 2
Marion County—Iu.ka Township. 2
2

Typhoid fever:
ChiCagO..cccveeeeeeccnnnn. ceeanenseninipins

Rign.........
North Chicago...
Monmouth

Diphtheria:
Epidemic in Wayrie County. *
LawronceCounty. ....ccoovvennnneennnn.
Hendricks County.
Grant County.........
Tipton County........
MarshafiCounty.......

’ TarkeCounty.......
LakeCounty........

Scarlet fever:
Prevalent in—
Randolph County.
Wabash County.

» Smallpox:

Prevalent in—
Hamilton County.
Whitley County. .
Vermilion County. .
Syph.das ----------------------- ceeberecencsncas BB
Typhoid fever:

[

e e

JOWA.

Cerebrespinal meningitis:
Westphalia..

—

w

Diphtheria:
Cedar Rapids.....coooiiiiiiiiannnnnnn..
Coun-il Bluffs
Davenport...
Des Moines

Ottumwa. . .
Pok Omml,y .......

Ll N A el
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CURRENT STATE SUMMARIES—Continued.
. Telegraphic Reports for Week Ended August 2, 1919—Continued.

10WA—continued.
Cases.
GONOITheR...cc.ceenceencccnccaces ceeess 67
Scarlet fever:
Council Bluffs............. ceececeesecees . 2
1
1
1
1
1
1
3
3
1
20
e KANSAS,
Cerebrospinal meningitis:

Valley FallS...ccocoemunniiranannn ceeenen . 1
Diphtheria..... 12
Influenza....... 2
Scarlat fever.. 6
Smalipox..... 13

LOVISIANA.
Cerebrespinal meningitis........cceeeae... eees 1

Lewiston......coeevecnannnn. 1

South Portland 1

8anford.......cceeieeniiieiiaiciecaienecaee 1
Diphtheria:

Biddeford...............

Fort Fairield
Gonorrhea.........coeeeeenieiieniceaenaeaaaaan
Measles:

South Portland.......c.cevviveennnnnnnnnn. . 1
Mumps : :

70103 s DY 1
Pellagra:

Bar Harbor...... cecaccriccsecacccesscsses . 1
Pneumonia: .

Sanford...cceccieniecienieiaecacnecenenae 2
Scarlet fever:

Portland...ccceeeieaieieirciieaicncanenes 5
Smallpox:

Lewiston....coceveeeneenenennens decccecane 1

Long Pond.. 1

3217 | N 1

121170 « D) 1

MAINE—continued.

Cases.
23
R
2
1
Bouth Portland.... 1
Fort Fairfield. .... 1
HAarrison.......cceeeeeenen teeeresenaneces . 1
‘Whooping cough:
Stonington..........ccciieiiiiiiiianaaa.. 4
MINNESOTA.
Cerebrospinal meningitis.......c.cccveeeneaaen 3
Chancroid............... 5
Gonorrhea........... 85
Poliomyelitis.....ccoeoveiieieennaiicnannnanaa. 11
Smallpox:
Kanabec-County—
Arthur Township....c.c.coveeeennnnnnn 1
Grasslake Township 1

Murray County—
Lake Sarah Township........c.ccceue 1

Otter Tail County—

Parkers Prairie Village.............. . 1

Washington County—

South Stillwater *
Syphilis...conieniii i 54
MONTANA. :
Cerebrospinal meningitis:

Great Falls....ooeiiiiiiiniiiiiicnnninaaae. 1
Diphtheria......cceevviimiiinieninicannn. 3
Scarlet fever........ccooeieeiiiieiiaaa.. 16
SmallpoX.....cieuiimiiinaiiinennnnns 10
Typhoid fever.......cooiieieniiiiiniiiiennnaa. 8

7
30.
NEW YORK.
(Exclusive of New York City.)
Cercbrospinal meningitis:

Penn YaN.....oociiiniiiiiinnnninniannnns 1
Diphtheria. ...ooovvnieniiaaa.. . 130
Gonorrizea (voluntary reports) 30
MeasleS......coevmvannnannnnn 1
PoliomyelitiS.....c.oanaant 1
Tneumonia............. . 7
Scariet fever.....ooueieeeeaiieeenaeienneaaaan 59
Smallpox:

3
1

Interiaken......cciviiiiinrennnnnnenncnens 1
Syphilis (voluntary reports)...ceeoeeennnean... 127
Typhoid fever 33
Whoopingcough. ..cocovuuiieienicnininnnnnn.. 166

NORTH CAROLINA.
Cerebrospinal meningitis. .....cccoeeuee... eeeee 1
Chicken POX.....coovneaceoccaccacaccnennas e 3
Cholera infantum.......cceeee.. cevecnen cecces . 2
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CURRENT STATE SUMMARIESContinued.
Telegraphic Reports for Week Ended August 2, 1919—Continued.

NORTH CAROLINA—continued.

Diphtheria........ccciiiieieincennanoanes ceeee 22
Dysentery (bacillary).

2
7
Poliomyelitis. ......... . 1
Pneumonia (broncho)......... cerececrarnacces 2
Pneumonia (lobar).............. ceeerenaieeee . 2
Bcarlet fever 1

OHIO.

Diphtheria:

(07313} 141,75 1. 1N 7
Smallpox:

Y OUNgSLOWT . i et eeieeneaiineranacanaanean 10
Typhoid fever

Columbus ..ot 7

VERMONT.
No outbreak cr unusual prevalence.

VIRGINIA,
Smallpox:
. Wise COUNLY . ceviiiiiiiiiiiiiiiiieaicnaannn 1

WASHINGTON.

Chicken POX.eeniemieiiiiiiiiiiiiieaecanaaaas 35
Diphtheria........ .o 14
GONOITReA e e eeieenienncencnaconcacaans veeees 15
Leprosy:

Olympig...ccoeeeennnnannas tecssesenacanes 1
MeaseSe e it ceee H
MUDIPSteeeeeeeeeearunecceateescenocccacanes 18
b 3211001 1103 1 12 S 3
Scarlet feVere. . ovueenieiiiiiiieiiiericainnen 30
1] 521 1) o0 S R 33
Syphilis .. ... 1
Tuberculosis (pulmonary)....c.ceceeeiioannans 4
TyPhoid fEVOr. .. eeneenenaeneneeneannaneannn 8
Whooping cough....ceceeene.. cecesscsenceeann 40

WEST VIRGINIA.
Diphtheria:

Charleston.... 2

Montgomery ... 1

WestOneeaeeaneeennnnn cevednocen eomescoace . 2
Measles:

MorgantoWllieeceaeconececacccanocccncnceas 2

WEST VIRGINIA—Continued.

Poliomyelitis: '
Charleston..ccoeeeenennnn... cenecacnes ceees 2

Scarlet fever:
ClarksbUIg...cceveemennncaiirenosanoosenes 1
Hinton....... eotestsaccsccsncaccecccesccae 2

Morgantown....ccooeiinniiiiii.. eoscces . 3
Typhoid fever:

BeCKleY.ueeeeeeeaenecanencccncnncan ceneces

Charlestor. y

Princeton.. .

WESEOR aennnernnneannnnnns feea
i, -A} EH S

WISCONSIN. % "+’

Chicken pox:

Enecephalitis lethargica
GOnorrhed. . c.oveveiniiiiiiiiiii e

Measles:
Milwaukee......covveveennnnnn.. cereeeanee 6
217251 £ R, -9
Ophthalmia neonatorum......c.covvueeaaaes 3
Poliomyelitis:
13
15
8
22
Smallpox:
Milwaukee
State
Syphilis
Tuberculosis:
Milwaukee
State
Typhoid fever:
Milwaukee.... 1
171 7 N 1
Whooping cough:
Milwaukee.. 85
State..ceereeiaiennns 37
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SUMMARY OF CASES REPORTED MONTHLY BY STATES.
Tables showing by counties the reported cases of eerebrospinal meningitis, malaris, pellagra, polio-

myelitis, smalipox, and typhoid fever are published under the names of these diseases.

these and other diseases in the table of coatents.)
The following monthly State reports include only those which were received during the current week.
These reports appear each week as received.

(Bee names of

/ Cere-

bro- Polio- Ty-

State. spinal | Diph- | Mala- | Mea- | Pel. | TOUS" | Scarlet| Small-| ¥

mnin.| theria. | ria. | sles. litls, | fever. | pox. | Pred

gitis.

40 76 110 [ ]
17 109 47 4
38 165 128 5
38 118 170 1
32 88 121 6
43 97 135 1)
2 46 60 160 |........
2 54 97 343 48
Mississippi—~June, 1919...... 2 37 39 238 3n
une, 1919........ % 2] 38 5
South Dakota—June, 1919. 38 51 66 3
Vermont—June, 1019......... 12 2|........ 13

Wilmington,

Del., Week Ended July 19, 1919.

During the week ended July 19, 1919, one case of anthrax was
reported at Wilmington, Del.

" CEREBROSPINAL MENINGITIS.
"Monthly State Reports, 1919.

New cases Place.

New cases

Place. reported. reported.
Colorado (May): Mssissippi (June):
Weld County....ccueeeennncecnnnen. 1 Chickasaw COUNty. ....ccececeennnn., 1
. Tallahatchie County....... cecvaenen 1
Jowa (June):

Cerro Gordo County.....ccceueee... 2 % {1 17:\ ceeonn 2
Kansas (June): South Dakota (June):

Cheyenne County— Day County...ccceeeennneenaaaceann 2

Bt. Francis. ....cceceeeucee. 1
‘Wyandotte County—
City.eeeeneannanns conven 1
Total............. cevenens cees 2
City Reporis for Week Ended July 19, 1919.

h Place. Cases. | Deaths Place. Cases. | Deaths.
Baltimore, Md.......... ceenn 2 2 || Los Angeles, Calif............ ) ) S
Birmingham, Ala. ... 20000 1 2 || Milwaukee, Wis.. ... ... .0 2
Boston, Mass......ccccunen... ) N PR Nashville, Tenn....ccccce.... 1 1
Chicagg, Ill.....cccceveene.... 2]....... e.. || New York, N. Y............. 9 5
Danville, I ....ooooeeniiifeviann... 1 [| Pittsburgh, Pa. 1]...... ceee
Detroit, Mich. . 3 IO Portland, Oreg-....2 12 0L, i
Fall River, Mass. 1 1 }| 8t. Louis, Mo... 2 1
Fort Wayneklnd ......... 1 {| Trenton, N.J.. 1 1
Jersey City, N. 1 1 || West Hoboken, N ceeeees 1
Kalamazoo, Mich...... . 000" 1 1 || Wheeling, W. Va....... JURRON s OSSN 1
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DIPETHERIA.

P. 1797; and Weekly reports from cities, p. 1808.

LEPROSY.

. Philadelphia, Pa., Week Ended July 19, 1919.
During the week ended July 19, 1919, one case of leprosy was

reported at Philadelphia, Pa.

from States, p.1793; Monthly sumamaries by States,

MALARIA.
State Reports for June, 1919,
New cascs 6W aases
Placc. reported. Place. :l:epa'ted
Masxsshall County: u Ly tt inaed. 820
al 0! — Te e
Independence. . ... PO ceoeas 1 Lincoln t’& .- 88
[ Lowndes County 110
Mississippi: Madison County 50
Adama County............ 34 arion County. 138
Alcorn County.. 83 Marshall County 73
Amite County... 180 Monroe County. . 140
Attala County.......... 51 . 60
Benton County......... 30 Neshoba County......... 60
Bolivar County......... 1,037 Newton County.......... 59
Calhoun County....... ki oxubee County....... 83
Carroll County.......... 78 Oktibbeha County..... 80
ickasaw County...... 78 Panola County...... 193
Choctaw County...... 24 Pearl River County. ... 66
Claiborne County..... 42 Perry County............ 27
Clarke County...... 63 ike County .. ........ 118
03;31 County. ...ounniiaiianaannnnas 83 Pontotoc County. 174
Coahoma County.. 52 Prentiss County.. 88
Copiah County .. 86 Rankin County 9
Covington Count 112 Scott County... 64
DeSoto County.. 103 Sharkey Count 105
Forrest County . 130 i 128
anklin County. 65 Smith County, . [iZ]
George County.... 36 Stoue County.. 37
Greene County.... 56 Sunfiower County. . 634
Grenada County.. 24 Tallahatchie County . 252
Hancock County.. 64 Tate County....... 164
Harrison County.. 72 Tippsh County.... 91
Hinds County..... 310 Tishomingo County 47
Holmes County. .... 360 Union County...... 90
Humph County . 243 ‘Walthall County. 30
Issaquena County.... 61 Warren County. ... 197 .
Itawamka County. 34 ‘Was| ton County 182
Jackson County... 47 Wayne County...... 51
J a%per County... 162 ‘Webster County. . ]
Jefferson County 94 Wilkinson County. 81
Jefferson Davis C 41 ‘Winston County.. 146
Kemper County. 34 Yalobusha Count; 100
Lafayette €ount 79 Yazoo County.. 319
Lamar County 84
Laudetdale Coun 87 Total..coeeennnnnnann ceeeces 9,955
Lawrence County .. 128
LeakeCounty........c..... 30 || South Dakota:
Lee County.ceueeeenaaeaneaannaanann 238 Clark County......cccevuunnn... caee 1
City Reports for Week Erded July 19, 1919.
Place. Cases. | Deaths. Place. Cases. | Deaths.
Baton Rouge, La............. ) 3 PR New Orleans, La. ..ocueeenenfoennnnnn.. 1
Birmi Ala.. 3|... i New York, N. Y. .. 1
Chatleston, 8.C...........00L.... Oak Park, ... .. -
Dallas, Tex........ 1|.cceveee.. || Pasadena, Calif. ) N PPN
East St. Louis, Ill. 8|..ce...... || Piqus, Ohio.... I 1 iccicense.
Elgin,Il.......... 1{.......... |l Pontiac, Mich.. ) 3 FO
Kansas City, Mo. PR cean uiney, Il ... .cocenneiii]ennns won
Little Rock, Ark.. L TP Rockyi{ount,N.C eeccssenas 1
Long Beach, Calif............. 1 Rome, Ga....coe.... 1leeeeecenne
“Los Angeles, Calif. ........... 3 vannah, Ga.. 5
Louisville, Ky......emmeinn.. -] O0se tanburg, 8. C. 15§ PR
Memphis, Tenn......cc...... 9 caloosa, Rla... 0000000000 4 ..cc.... .
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’ See Telegraphic weekly réporfs from States, p. 1793; Monthly summaries by
States, p. 1797; and Weekly reports from cities, p. 1808.

PELLAGRA.
State Reports for June, 1919.
Pl evcue P piev e
KBt couty ot i
f— 1C cecesceccccecncocsasns
giiehité ......... ceeons covancacns Low;desCougn Feeen v
issippi: Madison County........ccce.........
“Amlts County.... ..
Attala County.
Benton County.

Bolivar County...

b ek Y et

W O100 19 99 &1 SV a2 &1 1 03 €3 et 09 1 1 55 00 Sr s

111
Tallahatehie Count; B
19 Tate County....... 2
17 Tipgah County.... 8
l} Tishomingo County.. 7
Union County....... 9
] 2 ‘Walthall County.. 15
J County.. 14 ‘Warren County.... 4
Jefferson Coumt; 2 Washington Coun! 19
Jefferson Davis 1 Webster County... 4
Kemper County. 2 ‘Winston €ounty. 2
Lauderdale County.................. 7 Yalobusha County. 1
Lawrence County...ceeeeeeeenenan... 15 Yazoo County............... cecnssen 30
Leake County. 4 — ————
LeeCounty...cceeneoneniannnn.. . 14 k40171 IO 888
Leflore County...ceeeeeennn... eeeee 6
T
City Reports for Week Ended July 19, 1919.
Place. Cases. | Deaths, Place. Cases. | Deaths.
Atlanta, Ga....cceueeennennn. cecorenees 1 || Memphis, Tenn.............. 2 1
Birmingham, Ala, 2 || New Orleans, La.. . 1 3
Brumswick, Ga 1 || Tuscaloosa, Ala . 2 eeiennnnn.
Dallas, Tex... 2 || Winston-Salem, N.C......... 3 2
Houston, Tex. ... b 3 PO

PLAGUE-INFECTED GROUND SQUIRRELS.
Alameda and Contra Costa Counties, Calif.
During the period July 7-17, 1919, there were reported three

plague-infected ground squirrels in Alameda County and one in
Contra Costa County, Calif. In each case diagnosis was based upon

enimal inoculation and cultures. Intensive hunting and
operations are being carried on.

poisoning
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City Reports
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PNEUMONIA. :
for Week Ended July 19, 1919.

Lobar.

All forms.

Hs‘verh.llj, Mass.

1

1
Freeport, Ill............. ) N PPN PON
Fremeont, Ohio..........|...... 1]..
Grand Rapids, Mich..... 2 2.
Greenwich, Conn 1 1
Hartford, Conn.. 1

Malden, Mass.
Manitowoe, Wis.........
Mankato, Minn

New Haven, Conn.
New Orleans, La
N.Y

.......

Pittsfiel
plainfield, N. J

Portiand, O
Por tsm 'th,m{;

Rochester, N. Y
Rome, NY....
San Francisco, Calif. . ...
Somerville,

ecocecnnel

ceccsclecccen

ceccce

cesese

2
1
Wilmington, N. C 1
Worcester, Mass.. 1
Yonkers, MY 1 eeeee. eaccce
POLIOMYELITIS (INFANTILE PARALYSIS). -
State Reports for June, 1919,
B Place. By Place. phAd
Mississippi:
Montgomery County...c.eceueee.... 1
Simpson County....ceeeeuuueeee..l 1
1 Total........ Seceena ccscsccsce PR 2
2 || Vermont:
Grand Isle County..... ceeecnneecnas 1
City Reports for Week Ended July 19, 1919.
Place. Cases. | Deaths. Place. Cases. | Deaths
gﬁl]timor;ﬂl[d ...... ceeceennne
Tint, Mich
Galesburg, iil
Jowa City, Iowa
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RABIES IN ANIMALS.
Niagara Falls, N. Y., and Winsten-Salem, N. C.

During the week ended July 19, 1919, there were reported one case
of rabies in animals at Niagara Falls, N. Y., and one at Winston-
Salem, N. C.

SCARLET FEVER.

- See Telegraphic weekly reports from States, p. 1793; Monthly summaries by States,
p- 1797; and Weekly reports from cities, p. 1808. * .

SMALLPOX.
Monthly State Reports, 1919—Vaccination Histories.

Vaccination history of cases.

[ New cass| Number | Number
reported Deaths. | vacoinated | last yacei- | Number [Vaecination

. within 7 |nated moro| never suc- | history not
years pre- {than7 years| cessfully |obtained or
ceding | preceding | vaccinated.; uncertain.
attack. attack. S

Place.

Colorado (January):
Denver 00|;{1¥y—

wiawmowamud

Colorado (February):
Adams County.......ccoa.....
Bent County....... [P
Denver County— 4
‘Denver.. .......ceceeuen...
Larimer County... PR
Otero County. ..
Prowers County
Pueblo County.
San Miguel Coun

Total.o..iverneenanen ceneens

Colorado (March):
Denf)er County—

Huerfano County. . ....
Jeffersom County ...
Larimer County
Moffat County.
Montrose Count
Phillips County. .
Prowers County.
Pueblo County—
Pueblo........oooeieaill.
Routt County eee
Weld County....ceeeennnne....

Total....oeeeeececenvencen..

Colorado (A :
Alamompcigmt ..... croseenne

u»—wo?ﬁu»a

S:NG'I

S

B b O bt et

ceccosecscccccane L T R P Y S T
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SMALLPOX—Continued,
Monthly State Reports, 1919—Vaccination Histories—Continued.

Place.

1)

(New eases Deaths,

Vaecination history of cases.

Number | Number
vaccinated | last vacci- | Number |Vaccination
within 7 | nated more| never suc- | history not
years pro- |than 7 years| cessfully {obtained or
attack, attack.

Colorado (April)—Continued.
Denver ty— .

Total......ccc.ce.... ceseonen
o
u

Colorado (May):
ﬁgﬁ&:oey&ounty ceccectsanans

leta County..
Boulder County.

Chaffee County................
Denver County—

2 b-‘ai-l‘

N s 1= OO b=t bt SN QO

B

ot
N
-

Colorado (June):
Alamosa County..............
Arc!}uleta County.. ..
Boulder County..
Chaffee County

Moffat Gounty.....
Morgan County....
Otero County.................
Pueblo County—
Pueblo.........o..........

-

N =JWWINONWO

SNA

Kansas (June):
Anderson County—
Greeley........ccoeee.....
Atchison County—
Atchison. .. .. eeeecesecean

Sun City...... s
Butler County—
Elbing........ eeeneneenaan

Potwin. .

L=

[ IR N

cereecennnes ceeesenneens 4
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SMALLPOX—Continued.
Monthly State Reports, 1919—Vaecination Histories—Continued.

Vaccination history of cases.

New oases| Number | Number
Place. reported Deaths, { vaccinatod [ last vacci- | Number |Vaccination

) 4 withtn 7 | nated more | never suec- | history rot
years pre- [than 7 years| cessfully | obtained or
ceding preceding | vaceinated.| uncertain.
attack. attack.

Kansas (June)—Continued.
Cherokee County—

Columbus......... b I PO P | 35 PO
Cowley County—
Wilmot. ........ D P T R RN FN veseneas 1
2 R R PO 3 1
6. 6
10 8
Bragelton.... 3 3
Pittsburg (1R 6 4
Croweburg... 1 ..
Edson (R. D.). 1
Donéphan(!ou.nty—
ALKS....ooiieiianenannn g ..... [ SO P : 1
pown ety 3 TS e ey . N
uf.a,w!ence(R. D.)eeeeeennn ) I PO, JO P F ) 3 T
Edwards County— ok :
Lewis............. - 3 PO P PN 1 2
Ford County—
Bueklin(RD) ....... : L2 FOSURUURIRN EPOURDITIN (PP TN %
Kingsdown (R.D.)....... B U
Harvey County—
Newton T 2 ) [ 8
1
1

Neosho nty—

Oourtland. .cccceeeeeannen. ) W PR B S b 1 PO
Riley County—
%:gn( ) eeececacaan o | ) PSSO IR ISP I 1
attan.....eeeee-. .u [ PO IO AR IO E 1
Saline County—
Saline..........cooeeieaio. L' PO S 1 1 2

Sedﬁ'&(!ount — - ok
ichits. Y 110 '........el ) S P PRSPPI 109
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SMALLPOX—Continued.
Monthly State Reperts, 1919—Vaccination Histories—Continued.

Place.

N"‘”‘H Desths,

reported.

Kangas (June tinued.
Sha 13

eessccessccoscccsccasl

‘Wichita County—
Leoti.

‘Wyandotte County—
Bonner SP

eccecccnes

R Y
0
H
H
H
H
H
H
H
.
.

=

cccccccane

cecccscene

XN

cecccccscene

ececcccecsce

cececaccsccel

eecccssccnns -

1

27

Place.

Cases.

Deaths.

]

I

by ceceeennn

—

-
8 v--n—gn—nwn--mu-g’--r-u—Sw-—a-wna:a

Y110 1 N

sccccsscee

‘Washington Ctgtmty ......
Yalobusha County........

‘Total...ciivenenecnnnes
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SMALLPOX—Continued.
State Reports for June, 1919—Oontinued.

Place. Cases. | Deaths. Place. Cases. | Deaths.

South Dakota—Continued.
Lake County.............
Minnehaha County.
Potter County......
Spink County ..

nion County....... ceonn

Place. Cases. | Deaths. Place. Cases,
Alton, Ill.. 1 Missoula, Mont 2\.
Atchison, 41 Mobile, Ala.... 2 (.
Atlanta, Ga. 1 o town, 1
Austin, Tex 2 Newlport News, Va 4
Battle Creek, Mick.. { Oakland ‘Calil K 1.
Boise, Idaho........... 1. Ogden, Utah................. 3.
Cheyenne, WyoO....... { . Oklahoma City, Okla_........ 2.
Cincinnati, Ohio_.... ) Omaha, Nebr................. 51
Cleveland, Ohio. .... .8 Oshkesh, Wis....ooooaaaa... 3i..
Covington, Ky...... 41 Parscns, Kans................ 21..
Cumberland .- 1 Pekin, Ill....... ceee .. 1]
Davenport, Towa-. 31 Pontiac, Mich.. 21..
Denver, Colo...... 5. Portland, Oreg. 425
Des Moines, Iowa. . 1. Racine, Wis. ... 6.
Detroit, Mich... 3 Roanoke, Va..... 3)
Duluth, Minn_ .. 8 St. Paul, Minn. .. .. 5
East St. Louis, 1N 1 8alt Lake City, Utai 2
Everett, Wash -2 San Frandsco, Calif 2
lint, Mich. . 4 8an Jose, Calif.. ... 5
FPond du Lac, Wis 2|.. i 1]..
Heoquiam, Was] 2] J 6
Houston, Tex..... 1 Spokane, Wash....... 2
[ndepemigmce, Mo. 1 Stoubenville, Chio. . 1
Kansas City, Mo... 11 Stockton, Calif..... 3
Kokomo, Ind.... 2). Superior, Wis...... 31
La Fayette, Ind . 3 Tacoma, Wash..... 31
Lexington, Ky.. 1 Toledo, Ohio....... 1
Linco ,N'ebr... 3 Topeka, Kans. ..... 1
port, 5 Walla Walla, Wash. 1].
Long Beach, Calif. 3 Wichita, Kans...... 2
Memphis, Tenn.. 3 akima, Washe. 8
Minneapolis, Minn............ 12 Youngstown, Chio 12|,
TETANUS.
City Reports for Week Ended July 19, 1919.
Place. Cases. | Deaths. Place. Cases. | Deaths.
Council Bluffs, Iowa.......... 1 H§ Milwaukee, Wis.............. 1 1
Denver, Colo. .......... 1 {| Philadclphia, Pa.. ceveces b3 2
Fall River, Mass...... 1|} Rochester, N. Y........o.oooifieiananans 1
Hartford, éunn ....... 1 |} St. Joseph, Mo.. 2
Los Angeles, Calif. ... 1 || Savannah, Ga.. 1
,Mass.......... eeecee-.-- || Wilmington, N.C............ loeeennens 1
ankato, MinQ.......ccoeeeeet 1
TUBERCULOSIS.

.See Telegraphic weekly reports from States, p. 1793, and Weekly reports from
cities, p. 1808. i
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TYPHOID FEVER.
Monthly State Reports, 1919,

Place. Newcassll - Place.  [repociedy
Colorado (Jani . Kanses (June)—Continued.
Denvgr Coun{ )— 5 Labette County—

Denver........ essecscecccccsncns Parsons............ esccccssecoce

El Paso County— Leavenworth County— 1

Springs....... ceecccens 1 Leavenworth..... coscccveseonns 1

= Lyon County—
Total......... cescncacsassncnas ) ;Vycoﬂ.... ............. ceseeoaat 1
cecscscssscse evesccscsca ’
Colorado (February): Marion County—

Arehuﬂota County...ceceeee.e ceeanns 1 Marion 1
Denver County—

Denver.......... ceerencencee e 2 3
Pueblo Coun

Pueblo...cccceeeeancennccnnnnans 1 1

Total...ceeeeenirenecnnccnnnnny 4 i
Colorado (March): 1
Denver County—

Denver......ccccceeeiianas cees 2 1
Montrose County......ccoeeeenene . 1 Natoma......cccoeemeeececnacans 1
Pueblo County— Pawnee County—

Pueblo. .................. ceneens 1 Garfield.... . cecesccscccaccencaie 1
Weld County......cceoeeenennns 1 Pratt County—

Coatd. ... .ceernceeencccccecncnes 1
Total..ccceeeeennen. coceen connn . 8 Riley County—
ttan..... cececencns cecees 1
Colorado (Apnl): :
Jeferson County........... FETT. 1 2
Colorado (May):
Denver Cgunty— 1
De 1 1
1

2
3 Altoona. 1

1 Wyandotte County—
o Kansas City..c.....--. cescsecans 5

Total....c.ceeue.. cecncencecens

Colorado (June): =48
Adams County...... ceeeeenes ceonan 1 || Mississippi (June): :
Denver County— Adams County........ccccecceaennnn 4
Denver....c.ceeeeniiiininnnnaan. 1 F]
1 3
2 a
8
5 6
3
g
1 3
2 10

Great Bend.............. —— 1 "
Butler County— 5

ldorado.....cccaeen.... PO, 1 3
Crawford County— a

Walnut (R %.) ................. 1 7

Pittsburg. . .ccceeeeneannnnnn... 1 3
Decatur County— 2

Jennings (R. D.)eeeeceeecnnnnn.. 1 1
Douﬁl:s County—

wrence. . ...... ceeeceacenn cee 1 1§
Elk County— 7
Moline.......... ceceeecctennaans 1 4
t .9
i 1 3
Franklin Coung—- 3
Ottawa (2 R. F.D.)..... 3 6
Harvey County— 2
Burrton.......cceeeeen... 1 1
Hodéemap County— 32
rayling.............. ceereneann 1 3
Klnimqn Gounty— 18
asil......... ceseccccecscccnnans 1 3

Kingman.....ccceeverneennnnnnn 1 7
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TYPHOID FEVER—Continued.
" Monthly. State Reperts, 1919—Continued.

New cases ewmcases
Place. reported. Place. reported.
Mississippi (June)—Continued. (June)—Continued.
unfg (Smmty. ..................... 9 % County 1
Marshall County....... 3 Yalobusha County.. 5
Monroe Conn:y ........ 6 Yazoo County........ ceceececcrennas 1
Montgomery County... 2 —
Neshobe County..... 3 Total........ ceceencccostttttstanes 377
Newton County...... [}] ===
Noxubee County..... 4 || Oregon (June):
Oktibbeha County. 5 Multnomsah County—
Panola County..... 10 Portland........................ 4
Pear] River County 1 Linn County....ccooeaeeanaa...... 1
Pike County.. 6
Prentiss County. 4 Total...ooiiiiraaiiannnne. 5
Rankin County 2
Scott County..... 2 || South Dakota (June):
npson County . 5 Brown County. . 1
8mith County.......o............... 3 Faulk County. 1
Sunflower County................... 10 Jones County... 1
liahatchie County................ 13
TateCounty.......0ccceieeeeaennnn.. 12 Total.....ccveenunnnnnnnn.. cocoeses 3
Tippah County.... 9
Tishomingo 4 || Vermont (June):
Union County...... 8 Chittenden County.................. 1
‘Walthall County-... 4 Orleans County. ... ceee e 10
Washi County. 21 Rutland County.................... 2
Wagne unty.... 5 ——
‘Webster County.. 3 Total............ cvecccccecceroanas 13
‘Wilkinson County.................. 1
City Reports for Week Ended July 19, 1919. (3
. v,
Place. Cases. | Deaths. Place. Cases. | Deaths.
AdamsmMass ................
Alton INI. ..........
Anniston, Ala. ...
Atlants, Ga. ... .
ustin, eeee
Baltimore, .
Beaumont, Tex.
Berkeley, ¢ Calif. ..
in‘h‘m n,
Birmingham,
Boston, Mass. ...
Brunswick, Ga.
Buffalo, N. Y..
Camden, N.J..
Charleston, W. V: Mediford,
Cincinnati, Ohio. Memphis, Tenn. .
Cleveland, Ohio. Milwaukee, Wis
Coffeyville, Kans Mobile, Ala....
Columbu: Morgantown, W.

Morristown, N. J
Nanticoke, Pa.
Nashville, Tean
gew Orlte?qns, Lav. .-

ewport News, Va...
Nowaror - Koy

i alls, N.Y..
Norfolk, Va._ .- .........
.......... North Tonewanda, N. Y..
Oakland, Calif.

-
lﬁ“»“'ﬂﬁ&'—‘ﬂﬂ@»ﬂe@ﬂgﬁ‘bﬂl—‘wnﬁﬁh‘“ﬂ
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TYPHOID FEVER—Continuéd.
City Reports for Week Ended July 19, 1919—Cortinued.

Place. Cases. | Deaths. Place. Cases. | Deaths.

Rochester, N. Y.......c......
Rome, Gs....... -
Sacramento, Calif...
Saginaw, Mich......
8t. Joseph, Mo......
8t. Louis, Mo.____..

8009 4= O bt pt 0D

—
O et et 0Tt

8alem, Mass..........
8alt Lake City, Utah.
San Diego, Calif . .
San Franeisco, Cal
Scranton, Pa...
Shenandoah, Pa
Spartanburg, S.C
Bpringfield, Mass. ..

b et 0 Pt pk GO et
-]

TYPHUS FEVER.
Denver, Colo., Week Ended July 19, 1919.

During the week ended July 19, 1919, there was reported one
death from typhus fever at Denver, Colo.:

DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCUIOSIS.
City Reports for Week Ended July 19, 1919. o

Diphtheria.| Measles. | Scarlet Tuber-

Popula-
op fever. culosis.

tion as of | Total
July 1, 1917 | deaths

City. B (estimated | from .
by U. 8. all 2 . a ] g
joensus | eauses. 2| = | 813 g 3 2 3
. -
urcau) 3 =) 8 E o S I a

Aberdeen, 8. Dak...............
Aberdeen, Wash................
Adams,Mass...................
Akron, Ohio. .
Alameda,Calif..................
Albany, N.Y. .
Allentown, Pa..................
Alton, Il . ... ...,
Altoons, Pa.... ...
Anniston, Ala...................
Ansonia, Conn. ...l
Arlington, Mass.... e
Asbury Park, N.J.
Atchison, Kans..
Atlants, Ga...
Atlantic City,
Attleboro, Mas:
Austin, Tex...
Bakersfield, Calif.
Baltimore, Md.....-.200
Baton R , La......
Battle Creek, Mich_....
Bayonne,N.J.........
Beatrioe,'Nebr .........
Beaumont, Tex........
Beaver Fa(ls, Pa.......
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Wugust 8, 1919,

DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Contd.
City Reports for Week Ended July 19, 1919—Continued.

Diphtheria.

Scarlet
fever.

t Popaulation Apr. 18, 1910,

eccoee

1
L]
1
12

ceccccleccsee
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City Reporis for Week Ended July 19, 1919—Continued.

" 5 Scarlet Tuber-
tﬁg’ y moty1 | Diphtheris Measles. | ‘rover culosis.
ot gul 1, ltslg dreaf.lu

ty. {3 rom . -
by U. 5 all [ g 0 -g [ -é n .2
nsus oauses, g -1 b - 2 g § §

@
Bugcan) 8 & g g 8 B a8

Fall Rive

Mass..
N. Dak...
; Pa...

Knoxville, Tenn.
Kokomo, Ind
Lackawanng, N. Y,
La Crosso, Wis.

L& Fayette, Ind..
Lakewood, O]

1 Population Apr, 15, 1920,
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DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Contd.
City Reports for Week Ended July 19, 1919—Continued.

Populs- Diphtheria| Mcasles. | Sariet | Tuber-

City.

5288

L P Y LI BEY

523282588

Ingne

M .
Mount Cann'el, Pa.
Mount Vernon, N. Y

Nanticoke, Pa...................
Nashua, N, H....2J 000000000 )

New Haven, Conn.
New Orleans, La.
N N Vi

10 -
Ogdensburg, N. Y.....c..ceu... 16,845
1 Population Apr. 15, 1910,

ececcciancccelen eeceleccescliaane elecceccleccan olecsace
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DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS--Contd.
City Reports for Week Ended July 18, 1919—Coutinued.

P - ; Scarlet Tuber-
opula Totas | DiPhtheria)  Measles. fever. culosis.

tion as of
July 1, 1917 | deaths
from

City. (esiimated N =
by U.8. | all .| 3 4 21 .15
s == 313131518583
W -
ureau) (] 3 (=] ] A o =]
8ﬁden, Utah........ [ 32,343 5 L 3 PN I 1Y PP P FRPPYY FRSVRN TN
City, Pa............... . 20,162(........ seeese ceenes i3 (RN I, cevecefedeacc]iannns
Oklahoma City, Okla..... f 21 1 ...t | 3 PO MR PN evefecrnee
Omahs, Nebr............. 177,771 36 2.cau.. 24.. 1]...... [ 4
Orange, Conn (10 PO FOUIN SRORE MRSRE AU i
Orange, N. J. 4
Oshkosh, Wis TR DORUUN MR SN MRS IS I ISR S
Parkersburg, 21 TN IPOTON IDUSON IURDUE SUSUIN AP IR
Parsons, Kans. .................] 15952 . ...,
Pasadens, Cali

Riverside, Calif
Roanoke, Va.....
Rochester N. Y. ..
Rockford, I11. .. .. e

k Island, NI ...............
Rocky Mount, N.C.............

J
Saint Louis,
Saint Paul, Min:

alem, S

San Angelo, Tox. .
San Diego, Calif. .
Sandusky, Ohio.......
San

ssvescfiscne.

evevofessces

svecoslosnoes

17

- S

1
1
3 PO
2

ceccon. sevess

...... T IYN

Seranton, Pa.............. DURRN B 71 .75 I DR 3o
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DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Contd.
City Reports for Week Ended July 19, 1919—Continued.

Scarlet Tuber-
Diphtheria.l Measles. fever. culosis.

P




FOREIGN.

CUBA.
Communicable Diseases—Habana.
Communicable diseases have been notified at Habana as follows:

: June 1-10, 1918. | Remain-
i under
Disease. zt.
Now men!
Deaths. | June 10,
cases. 1919,

Broneho-pneumonia. ... ......cooueiiieieeeianiiiiiaieioanicicoscasannnn
Cerebrospinal meningitis. . ... ... .oiiiiiiiiiiiiiiiiiiiiiiai e
Ephthen‘n ............ .

1 Foreign. 2 From the interior 13; foreign 1. ¢From the interior 20.

GREAT BRITAIN.
Plague—Liverpool.
A fatal case of plague occurring in a dock laborer was reported
July 30, 1919, at Liverpool, England.
GREECE.
Influenza—Saloniki,

. Influenza was reported present at Saloniki during the first week in

June, 1919.
PERU.

Restrictions for Vessels Calling at Paita.

According to information dated July 31, 1919, regular west coast
steamships traversing the Panama Canal were authorized, July 20,
1919, by the United States Public Health representative at Callao,
Peru, to call at Paita, Peru, the vessels to anchor one and one-half
miles from shore and to take on cargo, not passengers,

PHILIPPINE ISLANDS.
Chglera—Manila.

Cholera was reported epidemic at Manila, July 28, 1919.
(1814)
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SPAIN.
Influenza—January-June, 1919,

Influenza hes been reported in cities in Spain as follows:

Almeria.—(Population, estimated, 49,000.) Present from May 18
to 31, 1919, with 12 reported cases.

Barcelona.—(Population, estimated, 800,000.) Present in Bar-
celona and the surrounding country during the month of January
and the first week of February, 1919. During the sccond week in
February influenza was reported present in epidemic form with 7
fatal cases, during the third week with 6 fatal cases, and during the
final week with 57 fatal cases. In March, 273 fatal cases were re-
ported and during the first two weeks of April and from April 16 to
June 11, influenza was reported continuously present.

Bilbao.—(Population, estimated, 102,508.) During the month of
January, 1919, 25 fatal cases of influenza were reported; during Feb-
ruary, 20 fatal cases; March, 19 fatal cases; April, 19 fatal cases;
May, 12 fatal cases; June 1 to 10, one fatal case.

Cadiz.—(Population, census, 67,306.) During the month of Janu-
ary, 1919, 33 fatal cases were reported and during month of April,
1919, 12 cases. )

Madrid.—(Population, estimated, 634,253.) During the month of
January, 1919, 167 fatal cases of influenza and 67 of pneumonia were-
reported; month of February, 153 fatal cases of influenza and 53 of
pneumonia; month of March, 236 fatal cases of influenza and 47 of
pneumonia; month of April, 74 fatal cases of influenza and 28 of
pneumonia; month of May, 37 fatal cases of influenza and 21 of pneu--
monia.

Malaga.—(Population, estimated, 142,000.) During the months-

of January and February, 1919, 58 cases of influenza were reported;
during two wecks in March, 70 cases; and from April 10 to 30, 28
cases.
- Tarragona.—(Population, estimated, 23,950.) A renewal' of in-
fluenza was reported at Tairagona during the week ended February
15, 1919. The disease continued to be reported present in the city
and surrounding country to March 15, 1919.

Valencia.—(Population, estimated, 243,057.) Influenza was re-
ported through the month of January, 1919, with 149 cases; in’
February, with 67 cases; from March 1 to 26, 42 cascs.

Vigo.—On January 25 a few cases were reported in the district of
Vigo, and on February 1, a few cases.

1 Reported present Aug. 13, 1918,
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SWITZERLAND.
Influenza—Zurich—January-May, 1919.

During the week ended January 4, 1919, 432 cases of influenza were
reported at Zurich, Switzerland. During the two weeks following
no new cases were reported but during the week ended January 25,
1919, 127 new cases were notified and .from January 19 to May 31,
1919, 3,472 cases. The report for the week ended April 4, 1919, has
‘not been received. Population about 212,000.

UNION OF SOUTH_AFRICA.
Inﬂuenza—Cabe Town.

Influenza was reported present at Cape Town, Union of South
Africa, during the four weeks, ended May 30, 1919, with 17 cases, of
which 10 were of Europeans. (Population, 172,050; Europcan,
89,700.)

'CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW FEVER.
Reports Received During Week Ended Aug. 8, 1919.

CHOLERA.
Place. Date. Cases. | Deaths. Remarks.
‘India:
Bombay......coeeiennnnn.. June 1-7. 2 1
RanGoOON......cccevvenneceecfoeeee@Ounannenonaan. 15 8
Indo-China:
Cochin-Chi; . .
Saigon....oceeuiieaa., May 18-25......... 20 18 -
PLAGUE.

In dock 'al
Jln;e 1-7, 1919 Cases, 584; deatHs; *

Saigon.......cceee.... May19-25......... 4 2
M m:‘;:? v
.................... May 31-June6... .| 50 45
SMALLPOX.
Nov . July 13-19. 12 Couties: Antigonish, Halifa:
................ y13-19......... ceeeees...| Counties: Ant al]
Hmtsb(fast‘g:d West), and
enburg.
(03,173, {, DU IO ST I RPN Juar.u‘l—:io, 1919: Cases, 68; deaths,
uebec— .
Quebec. .. ceeeee- ) JUuly13-19......... 3 PO

!anmedkaloﬂieenolthemmmm«imcmls and other sources,
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YEL
As FPEVER-—Continned. Low

Reports Reeelved During Week Ended Awg. 8, 1919—Continued.

SMALLPOX—Cortinued. a
Place. Date. Cases. | Deaths. Remarks. a
e . 1
City case. !
L : ¥
May 16-31, 1919; Cascs, 140,
.’
"!
R .
Mexico:
San Jeronimo.............. June 17-30........ [ PO In State of Oaxaca. Fifty Kilo-:
meters from Sa'ima Cruz.
x M.
g0 21 Prom vessel. Mar. 22, 1919:
. Present in villages in vnclmty
TUIS . eeemeenennennennenns June 23-25......... b I
. TYPAUS FEVER.
Egypt:
Bairo,....eceeeecreans Fob. 19-Mar 4....| 137 o
I BEROon IR I veeeee..| May 16-31, 1919; Cases, 1.
Nyland.....cceeenn.... May 16-31......... S A '
Japan: ) N .
Nagasaki........coooniilll Junc24-29........ ) B SO
agdad....o..ooooiiiaal.n May 31-June 6.... 4 2
Siberia:
 Viadivestok...........o.. May 1-31.......... (1748 P
YELLOW FEVER.
Brazil. D REETR) CETPRTPPPPO PUTUN PPN X vevee....] Reported July 29, 1919, seriously
m}l pgevMent 1¥1 States of Bahia
and Pernambuco.
Reports Received fromm June 28 to Aug. 1, 1919.
CHOLERA.
Place. Date. Cases. | Deaths. Remarks.
Ceylon:
Colombo Apt.20-26........ 10 |eeacaee
Canton
~ Foochow
Swa
Bomba
Calcutta 18- ﬂ:
Dhensnnnnnrnnnns Apr’. B-May3al...| 58 45
lndo-cmnm 17 VT IR : %
Salgon................j Apr. 21-Jupe 8.... 198 134 { City and distriot.
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‘1818
CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
- FEVER—Continued.

Reports Received from June 28 to Aug. 1, 1919—Continued.

CHOLERA—Continued.
| :
i Place. Date. Cases. | Deaths. Remarks.
J H
!;”ll"emdmlslmds......... July M............ 40 |..........| In one village.
ava:
East Java........... P N S eeeceoneee

Apr. 2-May 20, 1919: Casos, 553;
deaths, 459.

Mar. 28-Apr. 24, 1919: Cases

1,505; Qeaths, 1,225, '

May 2-June 9, 1919: Cases, 70;
deaths, 43.

May 4-24, 1919:
deaths, 383.

¢l

Cases, 567;

1019:

.

June 1-14, Cases, 164;
deaths

Ta
Bangkok......o.coonn..... Apr. 13-May17....|........ 63|
PLAGUE.
Cantom....e.eenenaannnnn. May 25-June 21...|........|oceeeene. .| Present Apr. 27-May 10, 1919:
,3; present May 7
1919. .
Do. o
Bathing place 65 kilometers from
Guay

.| May 17-June 4. ..

19-June 21. ..

May

Apr. 28-

May 18-31.........
May 18-June 14...
Apr. 28-May 24....

F-3 - VU

Apr, 21-May 18...

aquil. .
Jan. l-Junsgo 25, 1919: Cases, 638;

L]

1
g 2 European. Septicemic.
3
41
5
7
4
1
11
\_)\l(
OSSR Agr'. 27-May 31, 1019: Ceses,
lg 7,223; deaths, 5,741,
m|
w| |
" @J:mddlstﬂot.
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CHOLERA, PLAGUR, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER-Continted. :

‘Reperts Rectlved from June 28 to Aug. 1, 1910—Continuved:

' PLAGUE—Continued.
Place. Date. Cases. | Deaths. Remarks.
Japan:
paYokohama ................. June 9-15.......... 1 1
Apr. s—Ma m. 1019: Cases, 77;
deaths,

Includmg suburb of Aghar. To-
1 from date of cutbreak to
May 19, 1919, 288 cases.

Siam:
ANEKOK. ..ocvveencnnnnns Apr. 27-May 17.... 2 2
Strmts Settlements
Singapore......cooeceeeann Apr. 13-%6......... 2 1
On vessel:
8. 8. City of Sparta......... Apr.19-2L......... 1 1 I-‘rom Bombay Apr. 3, 1919; case,
- a soldier; at sea.
) 3 1, May 13-17......... 1 1] At Liverpool; a native
member of tho cnw Public
Health Reports, June 27, 1919,
© p. 1463.) :
SMALLPOX.

Nova Scotia—
Cities:

Peterboro

Walpole Is
ard Islan

Prince Edwar:
Charlottetown
e

and.
d—

J{ May1-3l..........

July 6-10..........

Jme %—July 12...

............ pescssccfoccconcn

May 1-24..........

June 7-20.......... 1.....
Apr. 20-May 3..... 2].....
June 15-July 5.... 4.....
Jupe 15-21......... 1{.....
July6-12.......... 1f....
June 15-July 12.... 81.....
Jume 8-21.......... 3.....

Jeererececs

‘]

13

Mar. 9-Apr. 5, 1919: Casos, 92.

l{ady 1-31, 1919: Cascs, 98;
eal .
Township in Kent County.

County. Istand in Lake
Indians.

| Eent
St. Clair. Among

June 8-14, 1919: 10 cases. On

ineoming vessels. )
.| Jan. 1-Apr. 30, 1919: Cascs, €1;
deaths :

y 1o

Present.

Do.
Do.
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.CHOLERA, PLAGUE, <sumgﬂs .FEVER, AND YELLOW
* . . it b n N
Repeorts Received from June 28 to. Aug. 1, 1919—Continued.

'

SMALLPOX—Continued.
14
13
Date. Cases. | Deaths. Remarks.
i‘ Chosen (Korea) N
! Chem:

-Apr. 1-May 31.....

May 18-June 21.. .|

}ﬁy 14-June 24...

Apr. 21-May 18....
June 16-2.........

May 21-June 17.. .
May 1-Junes.... |
May 26-Junel....

May 13-June2... .|

May 24-30.........
gune 1-Julys..... [

June 13-July 4....

May 11-17.........
June2-U..........

Viadivostok.....ceceeeneesd

June 8-15:,00eeee..

P
1

Apr. 16-May 15, 1919: Cases, 217,

City and district.

Province, June 8-31 mocuea,
23;d:’ths,3. ™ o

Entireisland. . . © © \

9-15, 1919' Cases, 1.
la; z-June , 1919: Cm, 419;

June 13-July 18, 1919;: Outports,
‘31 cases. : .
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OHOLERA;" PMEWK, mlglls FEVER, AND. YELLOW
i FEVER--Cobtin
Reperis Received fom Jume 28 $o Aug. '1; 1919—Continuéd.

SMALLPOX--C ntinged.
Place. Date. Cases. | Deaths. Remarks.
May 18June16. .. ]
May 15-June 19. . . 6
A
r. 1-
1-31....
May 11-June 12
Mar. 24-May 10.... 4 2
o TURIS. -« eeneeeneernnaannnns June152hueeeeeseennnnnn 1
n
S.8. Eastern............... T. 25-26........ 2 1 Deathatseo seeandeuselmded
aske Ap W Quarantine
Statlon, Fremsntle, Australla
Apr. 29. Vessel from
. via Egypt and Colombo,
B.8.Karoa......c..... weed] Apro19....o....... | 3 PO Landed "at Colombo. Vessel
. ) from the United Kingdom via
Egy]ill: and Colom
8. 8. Khyber............... Apr. 10-May 4.... L'} OO 1, via Port Satd,

Suez, and Colombo. One case

landed at Port Said Apr. 10, 2

cases at Colombo Apr. 22, one

l"%ﬁum'antlne, Fumantlo, Aus-
May 4, 1

Mar. 3-Apr. §, 1919: Cases, 118,

Apr. 16-May 15, 1919: Cases, 15.

Provinces—
N Abo laf!)ch Bjomeborg.. Ma; y ............

.. ClVll mihto.ry, prisoners of war,

-| Mar. 23-Apr. 12 .
ar Lal deserters

undee .................... June 30-July 5.... k3 P,
GlaSgOW.eeeeceeneencnnnnnn June 8-July 5. .... 13

Feb. 24-May 9, 1919: Cases, 258

Apr. 23-June 8, 1519: Cases,
3470—Austna.n tisoners,
3, 1321 Italian sol iers, 82; civil

puhmon
17pXustmn p’nsoners

Nagmki o
nmﬁ’o eeeeessssssssesases.l ADE. 19-May 30.... s 2
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CHOLERA, PLAG SMALLPOX, TYPHUS FEVER,  AND YELLOW
UE, FEVEREConﬂnued;

Reports Received from June 28 to Aug. 1, 1919—Continued.
TYPHUS FEVER—Continued.

Place. Date. Cases. | Deaths. Remarks,

May 15-21.

veeeeses..]| From vessel.

Oct. 22-Dec. 22, 1918; Cases, 8;
deaths, 3.

| May1-31.20000000
May 24-June 21. .. 3 1
YELLOW FEVER. N
Apr.12-May17....] 22 15
May 1-31.......... 1 1
May 1-June15. .. 2 1
June30-July28...] 17| 7] Stateof Yucatan.
July 10-22......... 8 Department of Piura.
....?do ............ 46 10| ~Do.
Julye............. b IR
June 24-July 6.... 4., 75 miles from city of San Sal-
.................. 1 1 vador.




