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A STATISTICAL STUDY OF INFLUENZA IN ILLI-
NOTS, FISCAL YEAR, JULY 1, 1918-JUNE 30, 1919

Henry Brxsy Hemenway, Division OoF VITAL STATISTICS,
' ' SPRINGFIELD

Tn the year 1918 the death in the United States was the
highest in the experience of the Census Bureau. It was
18 per thousand. The preceding year the. rate for the
country was 14.2. A study of the statistics showed that
- the excess mortality was practically confined to the last
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three months of the year when a great epidemic of in-
fluenza was raging. The excess in number of deaths due
to influenza and pneumonia for the year was almost
exactly equal to the excess in general mortality.

In speaking of the mortality rate for individual dis-
eases it is customary to speak of the rate per 100,000 of
population. During the year 1918 the rate in the United
States was 298.9 for influenza, and 284.3 for pneumonia,
all forms. This rate is not as large as the rates which
will be given for the State of Illinois, but it must be re-
membered that the year 1918 closed while the epidemic
was in full sway. The statistics which are studied for
Illinois are for the fiscal year of the State beginning
July 1, 1918 and closing June 30, 1919. These data for
the State of Tllinois, therefore, cover the entire period of
the epidemic.

For the annual report of the Department an estimate
was made, county by county, of the cost of certain com-
‘municable diseases. For influenza we estimated the cost
of treatment for each case at $10 and the loss of time at
$15. Hach funeral was estimated at $100 and each life

lost was valued at $3,000. This very moderate estimate

showed an economic loss in the State of Illinois of $73,-
710,000, or an equivalent to a per capita loss of $11.59 to
each resident of the state during the single year, 1918-19.
The fact that a disease is communicable indicates that
theoretically it can be controlled ; but to control it we
must know the conditions favorable. Accordingly a spe-
cial study was undertaken relative to this disease in the
State. ‘ '

In making a statistical study of influenza in Tllinois we
must constantly bear in mind the sources of possible
error.

1. Estimated population. The Census in Illinois is
taken on decennial years, and the population for inter-
mediate years is estimated according to previous growth.
Unusual development or decline in population is not ex- -
pressed in these estimates. In other words the estimated
population for any area may be falsely large or small.



Errors in diagnosis. Hrrors in diagnosis are com-
nd especially when the germ of a disease is not
“jdentified such errors cannot be guarded against.
normal conditions the tendency is to fail to recog-
sch a disease as influenza at least in its milder cases,

. On the other hand in the height of an epidemic
specially of a great pandemic the psychological ef-
sults in calling anything approaching influenza in
a genuine case. It is quite possible, then, that the
ted cases would exceed the true number. '

Health authorities are often negligent in collecting
forwarding reports of communicable disease. Thus
ope County during the year studied there were re-
d less cases of influenza than there were deaths from
disease. Statistics based chiefly upon morbidity re-
ts ave therefore very misleading. o
Death Certificates. Tn Death Certificates we are
osed to the same errors in diagnosis as for morbidity
orts. In addition a large proportion of Tllinois physi-
ns do not make out their Death Certificates properly.
tal influenza is almost invariably connected with pneu-
nia. The proper certificate should give influenza as
he cause of death and pneumonia as the contributory
ause or complication. This is not the arbitrary ruling
the State Department of Public Health; it is in accord
th the rulings of the U. S. Census Bureau, and with the
les laid down by the international committee. Never-
eless, in one County Medical Society meeting, where
e question was asked, fifteen out of the sixteen present
id they would give pneumonia as the cause of death.
‘many of these certificates, although the real cause of
{eath was influenza, there has been no mention of in-
uenza as related to the case. :

‘All certificates giving pneumonia or bronchopneumonia
18 the cause of death are questioned by our Department.
T4 is the experience of the U. 8. Bureau of Census, of our
wn Department and of other investigators that such
nestions result in a decided reduction in the number of
eaths recorded for pﬂeumonié, and a corresponding in-
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.0 the reported cases would only be a fraction of the
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crease in the deathg assigned to other diseases. T :

In this study an estimate was first made of influenza

alone, county by county through the State. When it

seemed best to study the reports for cities it wag found"

that there had been such a transference of assigned

cause from the pneumoniag to influenza that the deaths o
in the city from influenza exceeded the total formerly e
given for the entire county. ' S

The éxperience of statisticians in the study of in.ﬁﬁenza
indicates that it ig generally best to consider deaths as-
signed to the different forms of pneumonia with those

assigned to influenza, This was done in comparing the

rates in the cities with those of the counties in which the

bidity reports only of influenza for the reason that_yl
_through most of the State cases of pneumonia are very
imperfectly reported.

5. There is another source of error in Death, records.
Some undertakers neglect to obtain burial permits
bromptly and it seems impossible to get some local
registrars to send in their reports each month, Thig
negligence on the part of some registrars is assisted by
the absolute failure of boards of county commissioners
to provide for the payment of the fees which the Law de-
mands. Cook County Commissioners have never since
the Law went into effect provided for the payment of
registrars in the County. After the data were collected
for this study bunches of death certificates were received
from some local registrars which would have decidedly

increased the mortality rate* * *

—
* Since this baper was written Cook County has paid local registrars.
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¥ % % % The reported cases and deaths due to influenza

were collected for each county and from these data we

estimated the rate per 100,000 of population and the
deaths per 1,000 of cases. \Ve found that the average
for the State was 3,517 cases and 396.6 deaths per 100,000
of population and the deaths were 112.7 per 1,000 cases.
Dividing reported ‘cagses and deaths each into three
classes we find nine possible combinations —High mor-

tality and high morbidity, high mortality and medium

morbidity, high mortality and low morbidity, ete.
Upon coloxmg the map of the state according to
these nine classes we find the various colors are
pretty evenly distributed through the State. Neither
“north nor south, east nor west shows any special
color. Two countles, namely Pope and Schuyler,
were given a distinctive color because their reports

~ were manifestly unreliable. We do find that the populous

centers and the coal mining areas show a large amount

of the disease. The counties showing both high mortal-

ity and high morbidity are Lake, LaSalle, Grundy, Rock

JIsland, Peoria, Champaign, Christian, I‘rankhn Perry

and Union. Those showing low morbidity and 10W mor-
tality are Carroll, Lee, Kendall, DuPage, Putnam, Stark,
_Cumberland, Clark, Clin.ton, Hamilton, and Williamson.

Tt is easy to see that where the population is close to-
~ gether the opportunities for infection are more numer-
ous; also where people are closely associated the chance
is greater that the infective dose will be large. The in-
dications are that the germ of influenza is conveyed
through exhaled droplets. In crowded work rooms and
in mines the chance is great that the air may be saturated

with these germs if there be cases present. We are not

surprised, therefore, that in crowded sections the cases
should be numerous and severe, but Cook County, and
especially Chicago, shows less mortality than Lake, La-

Salle or Grundy, where the density of population is less.

There must be some other important factor.

~ There are certain impobrtant | general biologic laws

~ which must be remembered. (a) When a germ is im-
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planted in favorable soil, under favorable conditions it
tends for a time to increase in V1r1111;y

(b) After the soil has been to a degree mpovemshed‘
by any special strain of germ the growth will become
weaker and more stunted.

(¢) Germs, whether weak or strong, when transferred
to an average soil tend to preserve the1r former char-
acter. :

Most elderly persons by virtue of having had inﬂuenza
‘in the epidemic of 1889 or later had therefore a degree of
immunity to the germ. Young persons generally had a
less degree of immunity because at the most they had
been exposed to an attenuated form of the germ. The
normal community is made up of both young and old,
and its susceptibility to such a disease may therefore be
considered as normal. A community made up chiefly of
young people would theoretically have more than the
normal degree of susceptibility to the disease, and would
prove a favorable soil. We should therefore expect such
a community to show high morbidity and high mortality.
This is well represented in Lake County Whlch contained
a large Army Camp at Fort Sheridan, and the Great
Liakes Naval Training Station. Champaign County con-
tains a large university and the aviation field at Rantoul.
There was a camp in Peoria County. On the other hand,
communities which had lost an appreciable proportion
of their young people, especially if they contained no
important business interests which would attract large
numbers of people, might reagsonably be expected to show
a lessened susceptibility.” Though the disease might find
many vietims in such communities we should not expect
a high death rate. Tn the main our study of the records
for the State bears out these general conclusions, but we
are struck with a marked exception. Winnebago County,
containing the largest camp in the State at Rockford is
clagsed as low in morbidity and average in mortality.
‘When, however, we include the figures for the pneumonias
we find that its morbidity total was very heavy. In most
counties the deaths from pneumonia were recorded as less
than those from influenza. In Winnebago the deaths
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from pneumonia are four times as numerous as those
from influenza.

A study of the map shows that though Chicago is med-
ium in morbidity and medium in mortality the county
outside of the city is high in number of cases but low in
mortality. The low number of cases in the city may be
misleading. It is not impossible that the cases were more
fully reported in the surrounding area. However, we find
a similar condition shown in Alexander County as com-
pared with Cairo, in Macon County as compared with
Decatur, in MeLean County as compared with Blooming-
ton, in Rock Island County as compared with Rock Is-
land, in Tazewell County as compared with Pekin. Tt
is very natural that the inhabitants of the surrounding
~area should get their infection at their County Seat.

Their sickness would be at home and away from the germ

laden air of the city, We find in Winnebago County a re-
versal of these conditions. The morbidity is higher in
Rockford than in the county, according to report, but the
mortality is more than ten times greater in the county.
This is explained by the fact already mentioned that
Camp Grant was located in the County outside the limits
~of the city, and its death rate was very great because it
was made up of extremely susceptible material. =

Returning now to the map of the state, attention is
called to Calhoun County. This county is a ridge of high
ground between the Mississippi and the Tllinois Rivers,
It is the only county in the State which is not touched by
a railroad and it is not even served by an electrie line.
It contains no large town; the people are very largely
farmers. Its isolated position and its rural character
would lead one to expect that it would have few cases and
that they would be of a mild nature. In fact we found
that the cases reported were at the rate of 8,862 per 100,-
000, more than double the average for the State. The .
death rate however was 267.1 whereas the average for
the State was 396.6. The large number of cases may have
been the result of duplication of reports, because the re-
porting areas are not clearly defined. The small popula-
tion of the county—8,610—makes it possible that a very
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few double reports would be very misleading as each case
would be at the rate of 100 per 100,000.
Comparing a map showing density of population of

counties with the influenza map we see that demsity of

population has apparently little direct relationship either
with the incidence or fatality of influenza. Of the coun-
ties showing high incidence and high mortality only three
have a population of over 90 to the square mile accord-
‘ing to the 1910 census, namely, Lake, Rock Island and
Peoria. Williamson County is high in population but
low both in ineidence and mortality from influenza. The
mortality in Cook County from Influenza is medium, and
there the population is most dense. The same is true of
Madison and St. Clair Counties, which are also reckoned
among the dense population. Carroll, Lee, Kendall,
‘Stark, Putnam, Clark, Clinton and Hamilton Counties
which are low both in incidence and moxrtality from in-
fluenza have a population of less than 45 to the square
mile. Generally speaking the counties having a popula-
tion less than 45 to the square mile show:low mortality.

On looking over the death certificates one is struck with
the large number of names which show Italian, or Slav
nationality. This class of people generally live in crowded
quarters which are poorly ventilated. We are lead to
suspect that their great mortality is not due to their na-
tionality per se but it is more likely to be the result of
their environment and manner of living. This predomi-
nance of such foreign born among the deaths in mining
communities may perhaps to some degree account for the
increased mortality among miners. A special study was
not made upon this point, but the suggestion is made
‘more from a general knowledge of conditions.

' STATE OF ILLINOIS

DPEPARTMENT OF PUBLIC HEALTH
JANUARY, 1920 )

INFLUENZA, Illinois, Fiscal Year, Jilly 1, 1918-June 30, 1919

Deaths

Per 100.000 of per

Popula- Reported Population. 1,000

tion Cases Deaths Cases . Deaths cases

CSTATE ovveve e 6,359,102 223,683 25,222 3,617 396.6 112.7
Adams ..o 64,588 2,58 211 M3,995 M326.7 81.8
Alexander ........ 25,699 795 82  M3,094 M319.2 108.2

Bond ..ovieieeaes 17,949 418 57 1.2,330 M317.7 136.3
BOONE 1veaorvrcns 15,481 466 51  M3,010 M329.5 109.56
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INFLUENZA, ‘Illinoi's, Fiscal Year,

Popula-
tion

Brown ..,....... . 10,397
Bureau ........... 46,934

Calhoun FSTI 8,61
Carroll ......... e 18,085
Cass tiiiieiinn,.. 17,501
Champaign .,..,... 55,5639
Christian ..... vy 35,309
Clark ............ 28,617
Clay oo unn.... 18,661
Clinton ...,....... 25,480
Coles .. cee . 34,842
Cook ...... . 2,904,800
Crawford ... ,490
Cumberland 14,281
DeKalb ..... 34,953
DeWitt ........... 18,906
Douglas ......,.. 5 20,024
uPage .......,.. 38,044
Edgar ............ 27,336
Hdwards ......... 10,049
Effingham ........ 20,055
Fayette .......... 28,0838
Ford ............. 17,096
Franklin ,.,.... ] 31,466
Fulton ........... 52,501
Gallatin ,......... 14,628
Greene ...... PRI 22,363
Grundy .......... v 24,183
Hamilton ,.,...... 18,227
- Hancoek ,......... 30,638
Hardin 7,015
Henderson 9,724
Henry .., 43,224
Iroquois 35,6438
Jackson 36,262
Jasper' ... 18,157
Jefferson 29,978
Jersey .... 13,954
Jo. Daviess 22,654
Johnson 14,331
Kane ....,..... ‘ea 103,386
Kankakee . 43,919
Kendall . 10,777
Knox .....,..., e 48,405
Lake ......... Cia 78,180
LaSalle ......,, el 92,208
Lawrence ........ 28,072
Lee . ...........0; 27,750
Livingston ...... . 40,465
ogan ..., 31,664
Macon ........,... 63,163
Macoupin ...... .. 58,116
Madison ..,......! 112,027
Marion .. ) """ 39,188
Marshall ....,.... 15,679
Mason .,, . 17,877
" Massac ..., 15,157
MeDonough 26,887
McHenry 34,930
McLean 68,149

Reported
Cases Deaths
973 19
2,981 148
763 23
479 42
674 79
3,314 231
1,768 167
559 68
954 BT
687 63
2,604 126
59,136 9,278
1,427 76
- 198 40
1,236 115
1,350 m
968 68
720 83
844 83
949 21
1,120 83
1,874 82
618 67
2,284 244
2,022 244
506 53
758 84
1,415 101
475 37
1,286 93
263 53
294 22
2,211 120
1,164 111
1,344 140
806 43
1,142 70
774 28
1,110 43
7 56
4,321 335
1,449 183
292 27
1,987 140
3,145 = 1,085
6,681 400
137 61
441 64
8,454 121
1,015 116
2,634 187 -
4,954 186
4,105 399
1,915 133
920 37
1,546 50
434 91
1,917 73
1,569 70
3,432 243

Per 100,000 of
Population
Cases Deaths
9,364 1.182.8
H6,245 M315.3
HS,862 L267.1
1,2,657 L.285.1
M3,851  FH451.4
M5,968 H416.0
H5,008  F473.1
12,378 1.289.2
H5,118  M307.9
L2,696  1.246.7
HT7,474  M361.¢
L.2,036 M3195
H4,392 L.238.9
L1,386 1,280.1
M3,536 329.0
H7,143  M407.4
H4,835 M339.7
11,898 1.218.2
M3,088 1M303.7
H9,452 12001
Hb5,5686  1413.9
4,893 1.292.0
MS3,616  1392.0
H7,260 T775.¢
M3,851  F1464.8
M3,461 M362.5
M3,390 M375.7
H5,852 H417.7
L.2,607 1.208.0
H4,198  M303.8
M3,749  F1755.5
M3,023 L:226.2
H5,116 1.277,6
M3,275  M312.8
M3,706  M386.1
4,441 236.9
M3,810 L233.6
5,54 200.7
4,901 189.8
5217.3 390.8
4,179 824.8
M3,300  F416.7
2,711 250.7
4,105 289.2
4,298 1,482.0
7,246 . | 483.9
4,881 217.3
1,689 230.6
8,536 299.1
M3,216 M367.5
4,170 296.1
8,625 320.1
3,665 356.2
4,888 339.4
5,868 236.3
8,897 287.8
2,865 600.7
7,094 2716
4,492 200.4
5,036 356.6

93

July 1, 1918-June 30, 191 9—Continued

Deaths

O3 e
N o

.69,
40
82,

209.
38.
44,
70.
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INFLUENZA,. Illinois, Fiscal Year, Juiy 1, 1918-June 30, 1919—Concluded

. Deaths
: Per 100,000 of per
Popula~ Reported Population 1,000
. tion Cases Deaths Cases Deaths cases
Menard ..ooveees e 12,796 1,303 51 10,180 . 398.6 39.6
 MErCer ......sosec . 19,723 . 639 55 3,240 278.9 86.1
MONTOE suvvveasens 13,508 416 25 -3,081 185.2 60.1
Montgomery ... 39,254 1,893 111 4,823 283.8 58.6
MOTgan «..cevoesse 34,420 2,949 135 8,668 392.2 45.9
Moultrie 14,630 305 46 2,085 314.4 150.8
Ogle 27,864 1,008 40 3,618 143.5 39.7
Peoria . 110,524 10,442 491 9,428 444.3 47.0
Perry 24,075 1,426 107 5,924 444.5 75.0
Piatt ... 16,376 1,754 - 45 10,710 274.9 25.7
PiKE vovevonvonsons 28,622 - 1,261 66 4,406 230.6 52.3
" Pope .. e 11,215 4 18 35.7 160.6  4,500.0
Fulaski . 16,616 380 62 2,288 378.3 .163.2
Putnam .......... 10,041 132 19 1,314 189.2 144.9
Randolph  ........ 30,101 1,921 113 6,382 375.4 58.8
Richland ......... 15,970 490 29 3,068 181.6 59.2
Rock Island ...... 83,767 4,502 391 5,375 466.8 86.9
Saline ........ove 37,715 3,113 135 8,255 858.0 43.4
Sangamon .......-. 108,155 5,617 410 5,101 279.8 74.3
Schuyler ......... 14,852 74 43 498.3 289.8 581.6
(215151 5 APPSR 10,067 853 19 3,509 188.8 53.8
Shelby cevvvenssens 31,693 1,040 75 3,282 236.6 72.1
Stark ..oceeeesrens 10,098 216 7 2,140 168.5 8.7
St. Clair ......... 149,130 7,519 595 5,041 399.0 79.1
Stephenson ....... 39, 1,391 . 98 3,654 250.2 70.5
Tazewell ......... 34,734 2,674 1385 7,699 888.7 50.5
TNioN «oeveessenss - 21,856 885 120 4,050 549.2 185.6
Vermilion ........ 88,894 3,625 403 3,966 . 453.4 114.3
‘Wabash ...... e 16,965 385 56 2,270 830.2 145.4
TWarren  ...eeeoses 23,442 1,808 54 7,713 230.4 29.9
‘Washington ...... 18,769 1,219 40 6,498 213.3 32.8
Wayne ..oo.os- . . 25,697 585 90 2,277 350.3 153.8
ite ... K 23,062 769 63 3,336 273.3 81.9
‘Whiteside 34,507 2,274 113 6,689 827.6 -49.7
WL L. 92,841 1,287 376 1,386 405.0 292.2
‘Williamson 60,353 . 844 160 1,398 265.1 189.6
‘Winnebago 76,649 1,461 300 « 1,906 391.4 205.3
Woodford 20,506 1,735 7 8,461 351.2 41.5
Total..vevesens 223,683 25,222
' Chicago City ....: 2,621,419 43,371 8,459 1,654 323.7 195.0

Cook Co., outside
Chicago «..c-eee 283,481 15,765 819 5,566 288.9 52.0
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ILLINOIS FISCAL YEAR, JULY 1, 1918 TO JUNE 30, 1919

Comparison of Cities with Remainder of Including Counties

City :
County . (Outside)

QUINCY «ovvinrannenn
Adams Co. .v.viinnn

R 6}:1 4 oo B

Alexander Co. ......
Champaign i .
Urbana: ....oeeeevee
Champaign Co. .....
Mattoon .......... e

DeKalb ........vvne
DeKalb Co. ........

Kewanee ......co... i

Henry Co. ..ovvvvnne
Galesburg .........
Knox Co. ......... .
LaSalle ......co00u.
Streator ...........
LaSalle Co. ........
Decatur ...........

Alton ...onvevnnn. 6o
Madison Co. .......
Bloomington . .......
McLean Co. ...,
Jacksonville :
Morgan Co. ........
Peoria .............
Peoria Co. ...
‘Rock Island ........
Rock Island Co......
Springfield .........
Sangamon Co. ......
Belleville ..........
Kast St. Louis.......
St. Clair Co.........
Freeport ...........
Stephenson Co. ..
Pekin ...... 00000000
Tazewell Co. .......
Danville ...........
Vermilion Co. ves
Joliet ..o.vviannn Qe
Will Co. .vovvvnniinn
Rockford ......... .
Winnebago Co. ...

opulation

[
36,883
21,705
16,296

9,403
15,865
10,624
29,050
12,996
21,846

2,621,419

283,481
10,036
24,917
19,184
24,040
25,1565
23,250
12,495
14,313
55,865
44,261
118,902
30,036
63,5615
27,663
40,480

15,643 .

18,877
72,184
38,340
32,661
23,230
64,877
43,278
21,161
78,213
49,756
19,844
19,298

- 12,137

22,697
32,969
55,925
39,353
53,925
60,213
16,436

Per 100,000 population

Reported cases
influenza

oo
D WO B

7,

Deaths influenza
pneumonia

586.8

634.4
676.0

Deaths—Influenza-
pneumonia, per
1,000 cases of

influenza

b ek
-3 WO W
O 0 N

e e
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