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STATISTICS OF THE 1918 EPIDEMIC OF INFLUENZA 
IN CONNECTICUT 

with a consideration of the factors which influenced the 

prevalence of this disease in various 

communities 

C.-E. A. Win slow and J. F. Rogers 

From the Department of Public Health, Yale School of Medicine, New Haven, Conn. 

GENERAL HISTORY OF THE EPIDEMIC IN CONNECTICUT 

According to the information courteously furnished to us by Dr. 
T. E. Reeks, epidemiologist of the State Department of Health: 

"Influenza first appeared as an epidemic in Connecticut in New London, in 
the eastern part of the State, on or about September 1, 1918, when several 
cases of the disease were reported by the naval hospital at New London. These 
cases came primarily from the Experimental Station and Fort Trumbull where 
vessels from foreign ports had discharged patients. Within a day or two 
several cases were brought to the hospital from the submarine base located two 
miles above New London. About one hundred cases were sent to the New 
London naval hospital within the first ten days of September. 

"On September 9, three cases were reported among the civilian population 
adjoining Fort Trumbull all of which were among employees in the Fort, and 
from September 12 on, a large number of cases were reported, particularly 
from the government station on the State pier where three hundred men from 
the Boston Navy Yard arrived on September 10. Nearly seven thousand of the 
naval men in the New London District were boarded in civilian homes, and 
the disease became generally prevalent among the civilians before the end of 
the month. The total number of cases (civilian) reported in New London for 
September was 901; in October, 936. No statistical data were furnished by the 
naval department after the first few cases. 

"While the disease was primarily introduced into New London by ships 
arriving there from abroad and by men from the Boston Navy Yard, numerous 
foci developed in different parts of the State about the middle of September, 
the source of which was traced to other military establishments, principally 
Camp Devens, Mass. 

"The towns early affected and in which a definite history was obtained of 
the disease developing two or three days following visits of soldiers from 
Camp Devens include Wallingford, Willimantic, Hartland, Rookville and 
Danbury. The wave of the infection in Connecticut was from east to west, 
reaching its peak in the eastern section about October 4, in the central section 
October 15, and in the western part of the State about October 24. These dates 
are based on morbidity and mortality reports from the various counties. The 
towns early infected by visitors from military establishments passed the climax 
sooner than the surrounding towns." 

Received for publication Oct. 21, 1919. 
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The,general story of the epidemic is clearly told in tables 1, 2 and 3, 
the data for which were obtained for us from the records of the State 

Department of Health through the courtesy of Mr. J. P. Balfe, 
Director of the Bureau of Vital Statistics of the Department. The 
rates, as calculated in table 2, have been presented in graphic form in 

figure 1. It will be noted that the increase in the death rate first 
became noticeable in the week ending September 21; that it rose to its 

height in the weeks ending October 19 and October 26, and then fell 

rapidly to a value only a little above normal in the week ending Novem- 
ber 23. There were slight secondary rises in December and again in 

January, while by February the effects of the epidemic had entirely 
disappeared. 

SEFTV /4 Z/ 2Q0CT5/2 /9 26N0V2 9 /6 23 30DEC7 14 21 2d 
WEEK ENDING 

Fig. 1.?Weekly death rates in Connecticut, September to December, 1918. 

EXTENT OF THE EPIDEMIC 

The influenza epidemic of 1918 was by far the most serious out- 
break of communicable disease from which the State of Connecticut 
has suffered since the beginning of its accurately recorded sanitary 
history. The annual death rate reported by the State Department of 
Health has reached 19 per 1,000 only four times since 1848. The two 

highest annual rates on record are both rates of 19.4 per 1,000, and 
these two rates are for the influenza epidemic years of 1892 and 1918. 

The normal general death rate was, however, several points higher 
thirty years ago than today, so that the effect of the recent influenza 
epidemic was much more serious than was that of its predecessor 
during any single year. 

The deaths actually reported as due to influenza and pneumonia 
(all forms) showed the following fluctuations during the winter 
months of 1918-1919. 
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TABLE 1 

Deaths from Influenza and Pneumonia 

September, 1918 445 
October, 1918 5,813 
November, 1918 1,297 
December, 1918 1,063 
January, 1919 987 
February, 1919 526 

This table would indicate an excess of somewhat less than 7,000 
deaths from influenza and pneumonia during the four epidemic 
months; although it is very difficult to make any estimate of this kind 
on account of the wide variations in pneumonia rates from year to 
year. Furthermore, the fact that statements of the cause of death are 
hastily entered during a severe epidemic makes an analysis based on 
such data necessarily incomplete. 

TABLE 2 

Deaths from All Causes by Sex and Weeks from Sept. 1 to Dec. 28, 1918, with 
Death Rate 

Sept. 7 178 154 332 \. 12.2 10 5 15 0.5 
14 181 162 343 I 12.6 12 6 18 | 0.6 
21 221 171 I 392 14.4 42 20 62 2.2 
28 310 222 532 19.6 149 79 228 8.4 

Oct. 5 515 i 396 912* 33.6 324 223 547 20.1 
12 914 742 1,656 61.0 709 544 1,253 46.1 
19 1,176 929 2,105 77.5 I 979 735 1,714 63.1 
26 1,075 915 1,990 73.3 858 746 1,604 59.1 

Nov. 2 735 650 1,386* 51.0 557 489 1,046 38.5 
9 410 363 774* 28.5 262 224 486 17.9 

16 286 285 571 21.0 121 125 246 9.0 
23 256 196 452 16.6 90 76 166 6.1 
30 243 212 455 16.7 92 78 170 6.2 

Dec. 7 258 239 497 18.3 82 110 192 7.0 
14 280 252 532 19.6 122 102 224 8.2 
21 332 260 592 21.8 137 119 256 9.4 
28 290 247 537 19.7 142 119 261 9.6 

7,660 6,395 14,058 30.4 4,688 3,800 8,488 18.39 

* 3 sex unknown. 
t Death rates figured on annual basis. 
1918?State population 1,410,665. 

In an outbreak of such extraordinary proportions as this one, by 
far the safest measure of its actual extent is the death rate from all 

causes, compared with a reasonable norm, and for this purpose we have 
used the average of corresponding months for the five preceding years. 
Through the courtesy of Mr. J. P. Balfe, Chief of the Bureau of Vital 

Deaths from All Causes 

Male Female l Total Death 
Ratef 

Week 
Ending Male Female Total Death 

Ratef 

Deaths from Influenza and Pneumonia 
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Statistics of the State Department of Health, we have obtained the 

complete data presented in table 3 for deaths and death rates from all 
causes by months from January, 1885, to February, 1919, inclusive. 
It will be noted from this table and from figure 2 that the monthly 
death rate for October, 1918, reached the enormous figure of 63.9 
deaths per annum per 1,000 population, a figure more than double the 

highest figure recorded in the earlier epidemic, a rate of 30.6 for 

January, 1892. It should be noted, however, that there were rates of 
27.2 for January, 1890, and of 27.6 for December, 1891, so that the total 
death rate from the 1890-1892 influenza was greater than that which 
has so far resulted from the present outbreak. For a single month, 
however, the death toll of last October was absolutely unprecedented. 

i- t- 
ram 

O 
SEPTEMBER OCTOBER NOVEMBER DECEMBER JANUARY 

Fig. 3.?Monthly death rates in the state of Connecticut. 

It will be noted from table 3 that the death rate for September, 
1918, was a fairly normal one and that by February, 1919, the rate had 

again returned to a reasonably low figure. The death rate for October 
exceeded the October average for the five previous years by 51 points 
(see table 4), that for November exceeded its corresponding average 
by about 9 points, that for December exceeded its corresponding aver- 

age by 5 points, and that for January its corresponding average by 2 

points, a total of 67 points,?corresponding (since these are monthly 
death rates figured on an annual basis) to over 5.5 points for the year, 
indicating that the epidemic actually cost the state over 5.5 lives per 
1,000 population, or over 7,700 lives. 
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Average Death Rate Death Rate 
from All Causes* Excess for from Influenza 

1918-19 and Pneumonia* 
1 1913-1918 | 1918-1919 | | 1918-1919 

September 14.3 15.4 1.1 j 3.7 
October 13.1 63.9 50.8 50.0 
November 13.2 21.8 8.6 10.4 
December 15.4 20.5 5.1 9.0 
January 17.5 19.8 2.3 8.4 

* Death rates per 1,000 population on an annual basis. 

These cold figures present but a faint picture of the actual extent 
of the tragedy. We must go back to records of bubonic plague to find 
a parallel for the conditions which existed in many Connecticut com- 
munities during the height of the epidemic. Emergency hospitals were 

improvised, 35 of them being established, supervised or assisted by 
the State Department of Health, and 100 nurses and 48 physicians, 
largely supplied by the U. S. Public Health Service, were sent to the 

places in greatest need. Yet as physicians and nurses were themselves 
stricken down by the epidemic, the lack of medical and nursing care 
was in many cases acute. Many persons died without any medical 
attention, and there were not a few instances of whole families being 
wiped out within a few days. In the cities most severely affected 
the great problem came to be the burial of the dead. At Waterbury 
and New Britain, for example, coffins remained for days on the ground, 
until in the latter case the mayor assigned the engineering force of 
the city to the task of digging graves. 

MORBIDITY AND FATALITY RATES 

Influenza was declared a reportable disease by the State Depart- 
ment of Health in New London on September 12 and throughout the 
State on September 18. The reporting was of course, however, exceed- 

ingly incomplete in face of the tremendous emergency faced by phy- 
sicians during the epidemic. The actual number of cases of influenza 
and pneumonia (all forms) reported by months with the correspond- 
ing deaths and fatality rates are indicated in table 5. 

The fatality figures are, of course, extravagantly high, due to 

incomplete case reports, particularly during the last three months. 
A somewhat better idea of actual conditions may be gained from 

the excellent records of the Visiting Nurse Association of New Haven, 
courteously placed at our disposal by Miss Mary G. Hills, the superin- 

TABLE 4 

Death Rates, 1913 to 1918 
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tendent of the Association, and analyzed by Mr. David Greenberg, 
instructor in the department of public health of the Yale School of 
Medicine. Seven hundred and thirty-six cases of influenza and pneu- 
monia were cared for during the epidemic with 32 known deaths, 
giving a fatality rate of 4.3 deaths per 100 cases. Even this rate is 

certainly too high, since many light cases failed to receive nursing care. 

September, 1918 1 7,864 432 1 5 
October, 1918 92,698 5,895 6 
November, 1918 6,244 1.297 21 
December, 1918 8 043 1063 13 
January, 1919 6 .804 987 15 

The only way in which really complete data can be obtained in 

regard to morbidity and fatality from influenza is by detailed house 
to house canvasses, and a number of surveys of this sort were con- 
ducted by the State Department of Health. Dr. T. E. Reeks has 

supplied us with the following information in regard to one such 

study conducted in New Britain. Between December 3 and 6, 145 

dwellings were visited in which there had been 2,757 persons. Of this 

number, 645 had had influenza and 25 had died. These figures would 
indicate a morbidity rate of 234 per 1,000 and a fatality rate of 3.9 
deaths per 100 cases. 

It seems probable that even in this instance the information obtained 
was incomplete in regard to light cases. Surveys conducted by the 
New York State Department of Health, reported by G. W. Baker,1 
and other studies made by the U. S. Public Health Service in selected 
districts of Maryland2 indicate for a combined population of nearly 
80,000 persons, a morbidity rate of 311 per 1,000, a mortality rate of 
7.1 per 1,000, and a fatality rate of 2.3 deaths per 100 cases. We may 
perhaps safely conclude that the proportion of the population actually 
affected by the influenza epidemic varied between 200 and 400 per 
1,000, and that the actual fatality rate was somewhere between 2 and 
4 deaths per 100 cases, the higher morbidity rate and the lower fatality 
rate being more likely to be correct. 

1 Official Bulletin, New York State Department of Health, May 1, 1919, 4, V. S. No. 5. 
2 Public Health Reports, March 14, 1919. 

TABLE 5 
Reported Morbidity and Fatality, Influenza and Pneumonia, State of Connecticut 

Reported 
Cases 

Deaths Deaths per 
100 Cases 
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EPIDEMIOLOGY 

The first outstanding fact in regard to the epidemiology of the 
disease was the tremendous rapidity with which it spread throughout 
the state. Assuming that the epidemic was limited to the five months 
of September, 1918, to January, 1919, inclusive, we have calculated 
for each county the median day of the outbreak; that is, the day on 
which the first half of the total of reported deaths was reached. For 
New London County the median day was October 12; for Windham 

County, October 13; for Tolland County, October 21; for Middle- 
sex and New Haven counties, October 22; for Hartford County, 
October 23, and for Fairfield and Litchfield counties, October 29 
(Fig. 4). 

Fig. 4.?Median day of influenza epidemic in each county of Connecticut. Figures repre- 
sent dates in October. 

The outbreak, starting in the southeastern region of the state, passed 
north and then west, reaching its crest in New Haven and Hartford 
about ten days later than in New London, and in Fairfield County 
about a week later than in New Haven. 

It seems very clear that a disease which spreads throughout a whole 
state within one month and ultimately affects from 20 to 40^ of its 

population, must be a communicable disease of an exceedingly acute 
and readily transmissible type. One condition and one condition only 
temporarily checked the spread of the infection ? complete institu- 
tional quarantine. There were many instances in Connecticut of 
schools, asylums, prisons and other institutions which maintained 
absolute quarantine and escaped infection, while it was raging all about 
them, ? in every instance, so far as we are aware, to experience a 
normal incidence at a later date when the quarantine was lifted or 
accidentally broken. 
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One excellent illustration was furnished by an orphan asylum in New Haven, 
which completely escaped during the month of October when the epidemic was 
at its height in the city. One of the sisters and the priest in charge came 
down with influenza about December IS. On December 27, 127 cases occurred 
in the institution within 24 hours, and by January 7 there had been 424 cases 
with 7 deaths out of a total population of 464 persons. The most probable 
source of the sharp outbreak on December 27 seemed to be the sister first 
affected, who, on convalescence, resumed her duties in the kitchen, which 
included the inspection and handling of the milk served to the children. 

This particular institutional outbreak might well have been due to 
food infection or transmission by eating utensils such as has been 
described in army camps by Drs. Lynch and Gumming.3 In general, 
however, it seems clear that neither food nor insect transmission, under 
the general sanitary conditions of American life, can account for the 
spread of an epidemic on such a scale and at such a rate as that which 
characterized the influenza epidemic of October, 1918, as a whole. 
Direct contact transmission must certainly be looked on as the chief 
agent in such an outbreak. 

The rapidity of the spread of the infection would also suggest an 

exceedingly short period of incubation, and we have ample evidence in 
individual cases that the incubation period for this disease is ordinarily 
close to 48 hours. 

Further conclusions in regard to epidemiology can be formulated 
with much less certainty. In observing the spread of the disease 
through local population groups, we were at first inclined to believe 
that the usual source of infection was an early case, generally recog- 
nizable as suffering from some sort of respiratory infection. If this 
conclusion were justified, the problem, as in the case of measles, would 
be to isolate all contacts exhibiting any abnormal conditions ; and con- 
trol, though difficult, would not be impossible. Later experience has 
raised doubts as to the possible part played by convalescents and well 
carriers. In the case of the orphan asylum cited above, for example, the 
original infection appeared to come from a convalescent rather than an 
early case. Until we are certain as to the part played by well carriers, 
by incipient cases, by frank cases, and by convalescents, as sources, 
and until we can gauge the relative importance of mouth spray, hand 
contact, fomites, food and other possible vehicles of infection, it will 
be extremely difficult to formulate an intelligent policy of control. In 

any case, as we shall point out below in connection with the variations 
in the local incidence of the disease, there is no evidence that any 
method of control except absolute institutional quarantine had any 
influence upon its spread in the state of Connecticut. 

6 Amer. Jour, of Public Health, 1919, 9, p. 25. 
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AGE AND SEX AS PREDISPOSING FACTORS IN THE EPIDEMIC 

One of the most striking features of the 1918 epidemic of influenza 
was the characteristic age incidence of the disease. All over the world, 
so far as we have seen reports of the outbreak, it displayed a marked 

predilection for the years of young adult life and passed lightly by 
the later age periods. 

On account of the long period which has elapsed since the census 
of 1910, there are no accurate data available for the calculation of 
actual death rates on a large scale. The general age incidence of the 

epidemic can be easily brought out, however, by the calculation of 
ratios; and for this purpose we obtained from Mr. Balfe the number 
of deaths from all causes and from influenza and pneumonia classified 

by months for the four last months of 1918, and to furnish a basis of 

TABLE 6 
Total Number of Deaths for Each Month 

September 1,585 1,818 1 445 
October 1,517 7,516 5,813 
November 1,459 2,566 1,297 
December 1,442 2,158 933 

All Causes 1917: 
September 23 9 2 1 2 3 3 8 8 10 13 18 
October 18 6 2 2 2 3 2 9 10 11 15 20 
November 15 5 2 1 1 4 4 7 11 13 14 23 
December 16 7 3 1 2 3 4 7 9 11 14 23 

Average 18 1 7 2 1 2 3 1 3 1 8 1 10 11 14 21 

All Causes 1918: 
September 19 6 2 2 3 5 7 11 10 9 10 16 
October 8 9 3 2 5 10 16 23 9 5 5 5 
November 12 8 3 2 3 6 11 17 9 9 7 13 
December 12 6 3 2 3 5 9 15 9 9 11 16 

Average | 11 | 8 3 2 4 8 13 19 9 7 6 10 

Influenza and Pneu- 
monia, 1918: 

September 6 6 2 2 5 12 19 26 10 5 4 3 
October 5 10 3 2 5 12 19 27 9 4 2 1 
November 7 12 3 3 4 10 18 25 8 5 3 3 
December 8 7 3 3 5 815 24 9 6 5 6 

Avemge 6 10 3 3 5 11 19 26 9 4 3 2 

Deaths from All Causes 

1917 1918 

Deaths from 
Influenza and 
Pneumonia 

1918 

TABLE 7 
Percentage of Deaths Occurring at Each Age Period 

Age 

?1 1 1-4 1 5-9 1 10-14 1 15-19 1 20-24 1 25-29 1-30-39 ] 40-49 1 50-59 1 60-69 1 70+ 
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comparison, the deaths from all causes for the corresponding months 
of 1917. The total number of deaths for each month used in this 

analysis are presented in table 6, and the percentage distribution by 
age periods in table 7. 

The four last months of 1917 show a normal age distribution, with 
one quarter of all deaths occurring under 5 years of age, one quarter 
between 5 and 40 years, and half over 40 years, the proportion of 
infant deaths decreasing and the proportion of deaths in old age 
increasing as one passes from the season of intestinal disturbances to 
the season of respiratory diseases. 

In 1918 the distribution of deaths from all causes is strikingly dif- 
ferent. Instead of less than a quarter of all deaths occurring between 
the ages of 5 and 40 years, this period included 49^6 of all deaths in 
1918; and the two decades between 20 and 40 included 4096 of all 
deaths (as against only 14^ in 1917). 

S-9 IO-M- JOrW 4*4* JOS 

Fig. 5.?Age distribution of deaths from the influenza epidemic compared with normal. 

Considering influenza and pneumonia alone, these two decades 
included 56^ of the deaths, while only 9Jo occurred at ages over 49. 
The decade between 20 and 29 was most severely affected, including 
30^6 of all deaths, while the decade between 30 and 39 was a close 
second with 2696. 

An even higher incidence occurred at ages under 5 years, as has 
been brought out in other investigations,4 since this age period con- 

4 Notably the summary presented by G. W. Baker, Official Bull., N. Y. State Depart, 
of Health. Vol. 4, V. S. No. 5. 
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tHbuted 1696 of all the influenza-pneumonia deaths. The proportion 
of deaths from all causes in infancy did not rise even to normal, but 
with the enormous rise in total deaths the maintenance of a nearly 
normal ratio, of course, means a heavy influenza mortality. 

Whether the high death rate under 5 years and between 20 and 
40 years of age was due to an actually excessive incidence of influenza 
or merely to a higher fatality can only be determined by house to 
house surveys, since case reports during the outbreak were almost 
valueless. Frost5 reports that a series of such intensive studies indi- 
cate that the actual case incidence of the disease was highest at ages 
5-14 and uniformly decreased in later age periods. 

It has been the tendency of some writers to assume that the rela- 
tively low mortality among those past middle life was due to artificial 

immunity acquired in the preceding epidemic of 1890-92. This seems 
to us somewhat doubtful. If such acquired immunity were the cause 
of the age distribution of influenza mortality, the drop should pre- 
sumably have come at 30 years, while as a matter of fact the rate for 
the decade 30-40 was practically the same as that for the preceding one. 

From the standpoint of sex, the Connecticut figures, as has been 
the case in other localities, show a distinctly heavier mortality among 
males. Of the influenza-pneumonia deaths in the last four months of 
1918, 5896 were among males. Two possible factors in producing such 
a condition suggest themselves, ? greater exposure to the original 
infection and greater tendency to keep up and about when ill, which 
is one of the common factors in contributing to serious pneumonias. 
According to the Baker study referred to above, the latter would seem 
to be the more important, since in his surveys the incidence rate was 
alike for both sexes, but the fatality materially higher among males. 

Frankel and Dublin6 point out that an excessive death rate among 
males is characteristic of pneumonia and that the excess in the 
influenza-pneumonia of 1918 was rather less than the normal male 
excess for this disease. 

RACE AS A PREDISPOSING FACTOR IN THE EPIDEMIC 

The fundamental data presented in table 6 have been analyzed from 
the standpoint of the mother-nativity of the decedents, and the results 
are presented below in table 8 and in figure 6. 

6 Public Health Reports for Aug. 15, 1919. 
* A. J. P. H., 1919 9, 731. 
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TABLE 8 
Distribution of Deaths by Mother Nativity 

Percentage in Each Group 

Birthplace of Mother 

1 1 j 1 1 1 1 1 1 Rus-1 Other 1 
U. S. Ire- Italy Rus- Aus- Ger- Eng- Can- Po- sian Coun- Un- 

land sia tna many land ada land Po- tries known 
land 

All Causes 1917: : 1 1 
September 33 

' 14 10 6 6 3 3 2 2 2 6 13 
October 31 17 8 7 5 5 4 3 1 2 4 13 
November 33 17 9 6 5 5 31 2 1 1 5 13 
December 32 16 8 5 6 5 3 1 4 1 1 6 13 

Average [ 32 | 16 | 9 ? 
| 

6 6 5 | 3 | 3 1 1 5 | 13 

All Causes 1918: 1 1 
September 32 13 9 8 6 3 3 4 2 2 5 13 
October 24 11 18 10 7 3 2 4 2 3 5 11 
November 30 13 14 6 7 4 3 2 1 2 6 12 
December | 36 14 8 | 6 | 6 4 | 3 | 3 1 1 7 | 

11 

Average 28 12 15 8 7 | 3 | 
2 | 4 2 2 5 | 

12 

Influenza and Pneu- j 
monia, 1918 1 

September 24 9 12 10 7 2 3 7 4 1 7 14 
October 21 10 21 11 7 3 2 4 2 3 5 10 
November 26 920 89332227 9 
December 39 12 10 5 8 4 j 3 | 3 1 1 8 8 

Average 1 24 10 19 9 8 3 2 4 2 1 2 1 6 10 

I I AUCAUSIS, SePTTODCGlin 

I inniMnA-p*tuimiA,stpr.To occ.iiia. 

urnrco states 
Dii nh 

Fig. 6.?Distribution of deaths in Connecticut by mother nativity. 
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It appears evident that race (or some conditions associated with 

race) played a very large part in determining the incidence of mor- 

tality. The four months of 1917 and September, 1918, show closely 
concordant distributions by mother nativity; but with the onset of 
the epidemic marked divergences manifest themselves. 

The proportion of influenza-pneumonia deaths is lower than would 
be expected among persons of native, Irish, English and German stock, 
higher than would be expected among Russian, Austrian, Canadian and 
Polish stock, and enormously high among Italians. 

TABLE 9 

Native 24.3 160 1 21.8 1 102 1 29.6 
Native, Austrian parentage 1.6 9 1-2 6 1-7 
Native, English-Scotch parentage... 0.9 8 1-1 1 1 1-7 
Native, German parentage 0.9 10 1.4 1 0.3 
Native, Irish parentage 4.7 '20 2.7 48 13.9 
Native, Italian parentage 23.3 183 24.9 46 13.3 
Native, Russian parentage 12.2 83 11.3 17 4.9 
Austrian 1.4 12 1.6 2 0.6 
English 1.1 12 1.6 3 0.9 
Irish 3.2 18 2.5 18 5.2 
Italian 9.5 99 13.5 31 9.0 
German 0.8 6 0.8 2 | 0.6 
Russian 9.7 76 10.4 31 1 9.0 
Swedish 0.7 6 0.8 5 | 1.5 
Colored .... 6 0.8 ... j 
Unknown | 5.7 | 28 3.5 26 7.6 

Total 100.0 736 100.0 345 100.0 

It seems probable, as suggested by Dr. L. I. Dublin in personal 
discussions, that this marked difference in racial incidence is very 
largely due to the differences in age distribution of the various race- 
stocks, the races showing the highest ratios being those which have 
arrived more recently in the country and which are made up more 

largely of young adults at the ages which suffer most severely from 
influenza. 

In part, too, this relation may be explained on the ground of differ- 

ing economic status, the race-stocks disproportionately affected with 
influenza being those that are likely to live in the most crowded quarters 
of the community and under most generally unfavorable environ- 
mental conditions. The excess of the disease among the Italians is so 
enormous as to seem to call for some special explanation. Dr. D. B. 

Distribution by Nativity of Total Cases, Tuberculosis Cases and Influenza Cases 
Cared for by the V. N. A. of New Haven, September-November, 1918 

Race 

Percentage 
of Total 

Cases 
Cared for 

by V.N. A 

Cases of 
Influenza 

Cases of 
Tuberculosis 

Number Percentage Number Percentage 
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Armstrong7 has pointed out an apparent inverse relation between racial 
susceptibility to chronic and acute respiratory disorders, the Irish 

suffering heavily from tuberculosis and lightly from influenza and 

pneumonia, while the reverse is true of the Italians. Our results for 
the state of Connecticut tend to confirm his conclusions in regard to 
the Italians, as do the figures presented in table 9 prepared by Mr. 
David Greenberg from the records of the Visiting Nurse Association 
of New Haven. It appears that Italy suffered very severely from the 
influenza epidemic in Europe, and Dublin has shown that the normal 
pneumonia rate of this race is a very high one. 

GENERAL GEOGRAPHICAL VARIATIONS IN THE SEVERITY OF 

THE EPIDEMIC 

In discussing variations in the severity of the epidemic in different 
parts of the state, we have thought it best to utilize the total death rate 
from all causes for the months from September to December, 1918, 

1 1?u?H 1 r\ 1 ? 7 ? vuS 

A^ 
-A^CN 

Fig. 7.?Severity of influenza epidemic by counties. Average death rate from all causes, 
September to December, 1918, on annual basis; deaths per 1,000. 

inclusive. Actual variations in influenza-pneumonia are of course 
somewhat masked by the normal death rate from other causes, but in 
view of the errors in reporting causes of death we have felt this to be 
the safest course. Our figures are computed on an annual basis, 
the total number of deaths per 1,000 of population being multiplied by 
three (since the period included one third of a year). The rate for 
the entire state on this basis is 29. 

The different counties of the state show slight but significant dif- 
ferences when computed in this manner. TKe figures are as follows: 
New London, 34; Middlesex, 31; New Haven, 31; Windham, 29; 
Tolland, 29; Hartford, 28; Fairfield, 26; Litchfield, 23. 

7 Boston Med. and Surg. Jour., 1919, 180, p. 65. 
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TABLE 10 
Deaths from All Causes, September 1 to December 28, by Counties 

September October November December 

7 i 141 211 28 5* 1 12 1 19 j 26 2 1 9 1 16 1 23 1 30 7 1 14 1 21 1 28 Total} Per 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 r000 

Middlesex: 
Large towns.. 14 9 11 13 22 49 60 46 26 24 20 18 10 15 18 24 15 394 39.4 
Small towns.. 6 5 5 12 7 13 24 21 9 10 10 2 8 6 9 7 13 167 18.6 

Total 20 14 16 25 29 62 84 67 35 34 30 20 18 21 27 31f 28 561 31.2 

Tolland: 1 
Large towns. J 1 9 5 4! 8 19 27 15 12 4i 3 2 5 31 4 111 3 135 27.0 
Small towns.. 7 5 6 3 15 25 21 8 111 10 ....| 2 3 6 8 10 12 152 30.4 

Total 8 14 11 7 23 44 48 23 23 14 si 4 8 9 12 21 15 287 28.7 

Hartford: Ml 
Large towns.. 66 79 79105 177 368 502 429 269 132 93 86 93 102! no 1091 107 2,906 29.7 
Small towns.. 8| 12 ll| 12 20 38 46| 43 32 22 

12| 15 8| 16, 17 13 12 337 19.6 

Total 74 91 90117 197 406 548 472 301 154 105 101 101 118 127 122 119 3,243 28.2 

New Haven: III! 
Large towns.. 103 93 98117 219 530 770,1 696 470 225 158 123 119 148 149j 172 150 4,340| 31.4 
Small towns.. 4 1 6 4 10 21 22 19 21 8 11 7 5 6 10 9 8 172 21.6 

Total 107| 94104121 229 551 792 715 491 233 169 130 124| 154 159 181 158 4,512 30.8 

New London: 1 1 1 1 1 1 1 | 1 i 1 | 1 i 11 1 
Large towns.. 21 24 47 95 159 1571 851 46 26 31 32 28 30 31 26 42 35 915 35.2 
Small towns..| 14 7 16 24 41 55 41 j 18 13 8 15] 11 ll| 5; 12 8 13 312 31.2 

Total 35 31 63119 200 212 126 64 39 39 47 39 41 36 38 50 48 1,227 34.1 

Fairfield: Ml 
Large towns.. 62 61 67 841 135 206 316 481 390 234 165 110 116 120 109 1241 112 2,892 26.4 
Small towns.. 6 4 5 11 7 12 17, 19 13*10 8| 7 lOj 7 7 5 10 158 17.6 

Total 1 68 65 72 95 142 218 333 500 403 244 1731 117 126| 127 116 129 122 3,050 26.1 

Windham: I 1 1 1 1 1 1 11 1 1 i 1 
Large towns.. 2 7 16| 29! 571 92 65 33i 25 12 13 141 9 5 13; 14 16 422 32.4 
Small towns.. 4 4 2 4, 2j 13 10 12 7 4, 4 4 8| 5 6 6 5 1001 20.0 

Total 6 11 18 33 59 105 75 451 32 16 17 18 l?] 10 19 20 21 522 29.0 

Litchfield: Mill 
Large towns.. 9 13 7 91 19 31 77 73 45 28 17 18 12 16| 20 22 16 432 25.4 
Small towns.. 5 10 11 6 14 27 22 31 17 121 10 5 8 6 141 16 10 224 20.4 

Total 14 23 18 15 33 58 99 104 62 40 27 23 20 22J 34 38 26 656 23.4 

As indicated by figure 7 (which may be compared with figure 4), it 
is evident that the outbreak was most severe in the eastern counties 
where it broke out first, and that it decreased progressively in severity 
as it passed to the western and northwestern sections of the state. 

It would seem probable that there was a gradual decrease either in 
the communicability of the disease or in its virulence after the great 
severity which characterized it at the time of its first invasion of New 
London. 
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TABLE 11 

Deaths, All Causes, by Larger Towns and by Weeks, September 1 to December 28 

September 

7 14 21 28 

Ansonia | 2 | 
Berlin I 2| j 
Branford j 2 
Bridgeport, 
Bristol 

' 
4 

Danbury 
Darien ; 1 
Derby 2 
East Hartford 
Enfield , 2 fi 
Fairfield 
Glastonbury. 
Greenwich.... 
Groton 
Hamden 
Hartford.... 
Killingly 
Manchester ! 2 
Meriden 13 
Middletown : 14 
Milford 
Naugatuck 
New Britain 
New Haven 
New London 
New Milford 
Norwalk 
Norwich 
Orange 
Plainfleld 
Plymouth 2| Pt 
Putnam 
Seymour I 2 I y 
Shelton I 3 
Southington 
Stafford 
Stamford 
Stonington 
Stratford 
Torrington 
Vernon 
Wallingford 
Waterbury 
Watertown 
West Hartford.... 
Westport 
Winchester 
Windham 
Windsor 
Towns under 5,000. 

1 
28 
2 

10 
1 

J 
4 
4 

li 
1 

1 
10; 

91 11 i 91 11 

i i 
9 11 

42! 44 
6i 16 

Total. 
Unknown. 

October 

5 12 19 i 26 

191 
1 
3 
2 
3 

12 
14 
4 

115 179 
9; 15 

17 
100 
49 
1 

29 
90 

129 
65 
1 

12 

\ . 
3 5 

6j 8; 12 
II li 9 
8 12; 12 
1 3! 7 
1 2 j 1 29 28 

11 29 28 

5 

3431392 532 

14 
5 
7 

19 
121 20 
34 1371 

4 
6 

135 
38 

16 
5 
5 

245 
33 
42 

5 
16 
11 
15 
10 

24 
13 
9! 

253 
6 

3 

3S| 

12 
172 

46 
4 

37 34 
151 117 
204 243 
28 16 

47! 
8- 

10 
18 
241 
12! 

November 

5! 
12 
5 

13 
62 

6 
204 

302 263 
7 

25 
6 

22 
16 
10 

171 

1912.1,656 2,105,1,990 

11 
6 

11 
282 
11 
27 
7 

13 
5, 

19 6| 
14 17 
4 31 

28j 16| 2 3 
j2 3 

9 16 28 30 

8 61 
129 74 

i 1! ! i 1! 
26! 10, 13 
26, 24 20 
9! 3 

121 1 
56, 19 10J 

218127 81 
10 12 13 
6 3 1 

32 20 19 
14 14 14 
161 6 6 
5i 

1S1 
2: 

2 41 5 2 41 5 
13 5 41 
4 3... 

37 261 16, ' 
2 2 

134 j 51 i 4 j 51 

iz 
4 1 

6| 
1 
51 

123 84 

17! 10 
II 3 

51 z -' 
?j 

2 
2 
1 1 
2! 

4 
2 

55 
5 
2 

14 
18 
1 
1 

li 
15 
1 

10 
6 
4 

' 
5 
6 
1 
2 
3 
2 

15 
3i 
51 
6 

,.. 3 

December 

70, 

1,38617741571 ,452 

I 

14 21 

11 9 
7| 14 
9 9 

455' 497 
1 

10 
2 
2 

54 
2 
5 
1 
5 

1 
3 
2 

66 
2 

J1 
15 

J 
60 
12 
1 

10 
10 
13 
2 
3 
5 

6 

I 
10 
2 
2 

34 
1 
5 

"i 
7 

,..i 1 .. 1 
74; 83' 

1,524 

29! 

109 

592 537114,058 

VARIATIONS IN URBAN AND RURAL INCIDENCE 

A second relation, clearly brought out by an analysis of our figures is 
the greater incidence of influenza in large as compared with small com- 
munities. The respective rates for each county are shown in table 12. 

With the single exception of Tolland County, in which the small 
towns were severely hit, the rates were in every case higher in the 
larger communities. 
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TABLE 12 
Death Rate (Total) per 1,000 on Annual Basis 

County Large Towns Small Towns 
j (over 5,000) (under 5,000) 

New London ! 35 31 
Middlesex j 39 19 
New Haven 31 22 
Windham 32 20 
Tolland 27 30 
Hartford 30 20 
Fairflled 26 18 
Litchfield 25 20 

In certain counties we attempted a closer analysis of actual con- 
ditions by dividing some of the smaller towns into groups of a purely 
agricultural nature and groups in which manufacturing supplements 
agriculture to some extent. 

In New Haven County, for example, the towns of Bethany, East 
Haven, Madison, Middlebury, North Branford, Oxford, Prospect, 
Wolcott and Woodbridge are purely agricultural. They had a com- 
bined death rate from influenza and pneumonia for the three months 
of September to November, inclusive, of 9.2 on an annual basis. The 
towns of Beacons Falls, Branford, Cheshire, Guilford, North Haven 
and Southbury, in which there are manufacturing plants, had a corre- 
sponding rate of 15.6. 

In Litchfield County the purely agricultural towns of Bethlehem, 
Bridgewater, Canaan, Goshen, Harwinton, Kent, Morris, Roxbury, 
Sharon, Woodbury, Washington and Warren had a combined rate of 
6.5. The partly manufacturing towns of Barkhamstead, Litchfield, 
New Hartford, New Milford, Norfolk, North Canaan, Plymouth, 
Salisbury, Thomaston, Watertown and Winchester had a rate of 18.3. 
Similar data for Fairfield County and for a group of towns in the state 
untouched by a railroad are presented in tables 13 and 14. 

It will be noted that the data cited for these smaller towns are based 
only on influenzal-pneumonia rates up to December 1, and returns for 
December and January (which have not been analyzed in this way) 
might show some change in the relative figures, due to slower spread 
of the disease in rural communities. As a matter of fact, however, a 
study of the figures for the early months of 1919 shows no such ten- 
dency to equalization of rural and urban rates, but rather the contrary. 
The rate for the entire state for January, 1919, was 19.8, and that for 
the towns under 5,000 only 17.5. 

Dr. Raymond Pearl in his illuminating study "On Certain General 
Statistical Aspects of the 1918 Epidemic in American Cities," 8 has 

8 Public Health Reports for Aug. 8, 1919. 
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TABLE 13 
Death Rates in Fairfield County 

Agricultural Towns 

Danen 8,198 13 
Easton 1,272 1 
Monroe 1,364 4 
New Fairfield 557 2 
Sherman 525 1 
Weston 734 2 
Wilton 1,848 3 

Totals 14,498 26 
Death Rate, 7.2 

(on annual basis) 

Population Deaths 

Manufacturing and Agricultural Towns 
Bethel 3 046 4 
Brookfleld 986 1 
New Canaan 4,852 10 
Newtown 2,985 0 
Redding 2,576 3 
Ridgefield 3,576 16 
Shelton. 8,573 35 
Trumbull 2,651 4 
Westport 5,337 21 

Totals 34,582 94 
Death Rate, 11.6 
(on annual basis) 

TABLE 14 

Death Rate from Influenzal Pneumonia in Connecticut Towns Untouched by 
Steam Railroad 

Towns Population Deaths 

North Stonington 1,195 2 
Voluntown 739 4 
Salem 562 
Ashford 833 6 
Union 345 
Eastford 534 2 
Woodstock 1,955 4 
Brooklyn | 1,930 5 
Hebron 1,048 
East Haddam 2,848 3 
Lyme 878 
Killingworth 526 3 
North Branford 1,150 1 
Easton 1,272 1 
Glastonbury | 6,302 11 
Marlborough 419 
Sharon 1,783 4 
Goshen 599 1 
Warren 476 
Bethlehem 625 
Hartland 539 2 
Barkhampton 811 
Granby 1,425 5 
Woodbury 1,854 I 3 

Totals I 30,649 T^ 57 
Death Rate, 7.2 

(on annual basis) 
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concluded that for 39 large cities in the United States there was no 
correlation between the explosiveness of the influenza outbreak and 
density of population. Dr. Pearl is, however, dealing with cities which 
were all sufficiently large to offer practically complete opportunities 
for contact infection, and it would appear probable from our study that 
in really rural communities, at least in Connecticut, conditions operated 
making for a distinctly less heavy incidence than occurred in cities. 

An obvious explanation of this difference would be that under the 
conditions of rural life the opportunities for contact infection are 
diminished. It is quite possible, however, that the higher rates in the 
more urban communities may have been due to the age distribution 
and racial composition of the population, rather than to any factors 
directly connected with the transmission of the disease. 

LOCAL VARIATIONS IN INDIVIDUAL TOWNS 

Aside from the effect of exposure to the virulent original infection 
of the early weeks of the epidemic, and aside from the differences 
between rural and urban communities in general, there were enormous 
variations between the severity of the epidemic in individual com- 
munities. Returning to our general basis of the death rate from all 
causes for the last four months of 1918, the towns may be grouped in 
the following manner: 

TABLE 15 
Death Rate from All Causes 

Group 1 Group 2 Group 3 Group 4 
Rate under 15 Rates 15-19 Rates 20-24 Rates 25-29 

Darien 10 Glastonbury.... 15 Hamden 20 Enfield 25 
Milford 13 Stafford 16 Wallingford.... 20 Bridgeport 26 

E. Hartford.... 17 Fairfield 21 Bristol 26 
Manchester 17 Watertown 22 Stonington 26 

1 New Milford.... 17 Windsor 22 Danbury 27 
1 Stratford 17 Towns under Plymouth 27 

Berlin 18 | 5,000 22 Southington.... 27 
Plainfield 18 l Branford 24 Stamford 27 

Killingly 24 New Haven 29 
Torrington 24 Norwalk 29 

Orange 29 
Shelton 29 

Group 5 Group 6 Group 7 Group 8 
Rates 30-34 Rates 35-39 Rates 40-44 Rate over 45 

Ansonia 31 Waterbury 35 New London.... 40 Derby 56 
Greenwich 31 Naugatuck 36 Seymour 40 
New Britain 31 Norwich 37 Middletown 42 
Groton 32 Meriden 38 Windham 43 
Westport 32 Putnam 38 
Winchester 33 
Hartford 34 
Vernon 34 
W.Hartford.... 34 

204 C.-E. A. Wins 
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The variations are enormous, from towns like Darien and Milford 
which exhibited death rates that would be low in the absence of any 
epidemic, to New London, Seymour, Middletown, Windham and Derby 
with rates two or three times a normal figure. 

Certain influences already discussed will help to some extent to 
explain these differences. Thus, the 15 very low rates are all in fairly 
small communities. All the rates below 24 are in towns of less than 
12,000 population, with the exception of Manchester (19,590), Strat- 
ford (14,384) and Fairfield (12,187). On the other hand, of the ten 
towns with the highest rates (over 34) only 3 (Derby, Seymour and 
Putnam) had a population of under 12,000. Of these 10 communities 
which suffered most severely, 4?Waterbury, Naugatuck, Seymour and 

Derby?are closely grouped in the Naugatuck Valley, and apparently 
form a single focus of specially virulent infection. 

One factor which appeared to affect the severity of the epidemic 
was proximity in time to the original New London outbreak. In 
table 16 we have classified the towns according to the week of maxi- 
mum deaths ; and it is apparent that while 10 out of 12 towns which 
reached their maximum during the first two weeks of October had a 
total death rate of over 24, not a single one of the 8 towns which 
showed their maximum in November attained this limit. Again, we 
have a strong indication that the virus of the epidemic was most viru- 
lent or most readily communicable when it first reached the state, and 
thereafter became gradually attenuated. 

The differences between individual towns, like those between local and urban 
communities, is not reduced but accentuated hy later figures. Thus, of the 
towns which escaped most lightly in the fall, Darien had a total death rate of 
20 for January; Milford a rate of 18; Glastonbury a rate of 13 ; while the rate 
for New London was 37; for Seymour, 12; for Middletown, 26; for Windham, 
18, and for Derby, 20. 

Dr. Pearl's researches on the explosiveness of the influenza epi- 
demic in 39 large cities of the United States indicated a distinct but 
not a high correlation between this factor and distance from the initial 
focus of the disease ? the correlation being ? 0.348 db 0.095. He is 
inclined, however, in his discussion to minimize somewhat the impor- 
tance of this relation. Dr. Pearl assumed the primary focus to be 
Boston, and took as his factor for geographical position the linear 
distance in miles between Boston and the various other cities studied. 
It seems somewhat doubtful whether such linear distances constitute 
a fair measure of the rate of transmission of disease, which depends 
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so much on the extent of travel between different points and other 
variable factors. For the group of communities that we have studied 
in Connecticut, we have compared the severity of the outbreak (not 
its explosiveness as measured by Pearl) with the week of maximum 
incidence, and the correlation obtained, based on the data given in 
table 16 (computations made through the courtesy of Dr. L. I. Dublin) 
is r^: ? 0.520 ?: 0.070, a correlation which we consider distinctly 
significant. 

TABLE 16 

Relation Between Severity of the Epidemic and Date of Maximum Incidence 

Death Period of Maximum Incidence, Week Ending 
Rate ? ? 

October 5 i October 12 i October 19 l October 26 i November 2 iNovember 9 

Under Wallingfdrd 20 Manchester 17 E. Hartford. 17 Darien 10 Fairfield 21 
25 1 Killingly.... 24 Plainfield.. 18 New Milford. 17 Milford 13 

Watertown 22 Stratford.... 17 Glastonbury 15 
Hamden 20 Stafford 16! 

1 Torrington.. 24 Berlin 18! 
i Windsor 22 

Branford.... 24 

25-34 1 Stonington.. 261 Shelton 27| Enfield- .... 25 Bridgeport.. 26 j 
Groton 32! Ansonia 31 Bristol 26 Danbury 27 | 

New Britain31 New Haven.. 29 
Westport.. 32 Norwalk 29 

1 ! Winchester 33 Orange 29 1 
1 ! Vernon 34 Soutnington 29 1 
1 | Hartford.. 34 Stamford.... 27 

Plymouth.. 27 W. Hartford 34 

Over New London 40 Norwich 37 Naugatuck 361 Seymour 4o| 
34 Meriden 3b Putnam.... Shi 

1 Windham... 43 Waterbury 35 
1 Derby 56 Middletown42 

We have not found the study of the curves of the epidemic par- 
ticularly significant. Figures 8 and 9 show typical curves for some of 
the smaller and larger communities, respectively, and are fairly illus- 
trative of a large number we have plotted. Figure 8 is based on deaths 
from influenza and pneumonia alone; figure 9 on deaths from all 
causes. The outbreak in a given community generally occupied a 

period of from 6-8 weeks, and was steep and abrupt in communities 
which were badly hit; flatter and more gently sloping in those which 

escaped lightly. 
Aside from the two facts mentioned above, that the outbreak was 

more severe in communities that received the infection early than in 
those later affected, and that it was on the average more severe in 
urban than in rural communities, we have found little clear evidence 
as to the factors associated with variations in local prevalence. 
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It is possibly significant that cities like New London, Derby, Water- 

bury and Seymour, which have been overcrowded by war workers, 
suffered severely, and it seems probable that unsanitary conditions 
may favor the spread of infection. 
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Fig. 8.?Weekly distribution of deaths from influenza and pneumonia in small manu- 
facturing and agricultural communities and in towns remote from the railroad (actual weekly 
death rate, not on annual basis). 
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Fig. 9.?Weekly distribution of deaths from influenza and pneumonia in the larger cities 
of Connecticut compared with the state as a whole (actual weekly death rate, not on annual 
basis). 

It seems quite certain that none of the orthodox methods of com- 

bating epidemics applied in Connecticut exerted any appreciable influ- 
ence on the spread of influenza. The State Department of Health 
advocated the keeping open of schools under close medical supervision, 
and of theaters, provided persons who coughed and sneezed were 
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excluded, and opportunities offered for educational addresses by local 
health officials. The three largest cities ? Bridgeport, Hartford and 
New Haven?followed this policy, and suffered from death rates near 
the average for the state, lower than the rates which prevailed in cities 
like New London and Waterbury, which closed their schools. No 
deductions can be drawn from this fact, however, because the closing 
of the schools in most cases was forced because the outbreak was so 
severe. 

RELATION BETWEEN THE SEVERITY OF THE INFLUENZA EPIDEMIC AND 

THE DEATH RATE FOR PREVIOUS YEARS IN CONNECTICUT 

AND IN CERTAIN LARGE CITIES OF THE 

UNITED STATES 

We have devoted considerable time to a study of possible relations 
between the incidence of influenza in various towns in 1890-92 and 

during the present outbreak, but without very tangible conclusions. We 
also compared the incidence of pneumonia for the period,. 1891-1916, 
with the incidence of the 1918 epidemic, but without striking results. 

Torrington has had a consistently low pneumonia record (102 was the 

average pneumonia death rate per 100,000 population for the period 
1891-1916), and escaped lightly in 1918. Waterbury and Middletown 

(pneumonia rates 170 and 203, respectively) have had uniformly high 
rates (largely due to the presence of hospitals), and suffered severely 
in 1918. On the other hand, New Britain, Danbury and Norwalk, 
which had shown low pneumonia rates (134, 129 and 125, respectively) 
experienced a moderate incidence of influenza in 1918; while Bridge- 
port, Hartford, New Haven and Stamford (all hospital cities) which 
had shown consistently high rates (169, 203, 172 and 172, respectively), 
also suffered but moderately in 1918. Meriden with a good past record 

(129), and New London, Norwich and Windham with moderate pneu- 
monia records (152, 144 and 137, respectively), had high death rates 
in 1918. 

A study of the relation between the 1918 mortality and the general 
death rate from all causes in previous years proved more significant. 
We obtained from Mr. Balfe the annual death rates for the 49 large 
towns for 1915, 1916, and 1917, and averaged them to obtain the 

figures presented in table 17. Through the courtesy of Dr. L. I. 

Dublin, the correlation was calculated between these figures and the 
death rates from all causes for the period September-December, 1918, 



1918 Epidemic of Influenza in Connecticut 209 

as given in the last column of table 11. The correlation worked out 
as follows: r = ?+ 0.627 ? 0.058, which from the statistical standpoint 
is, of course, a highly significant figure. It might be suggested, since 
we dealt only with death rates from all causes, that such a correlation 
would naturally be expected between the death rates in a community 
during successive years. When, however, it is remembered that 60 per 
cent, of all the deaths in Connecticut during the last four months of 
1918 were due to influenza and pneumonia (see table 4), it seems 
evident that in order to yield such a high coefficient of correlation the 
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Fig. 10.?Relation of pneumonia death rate, 1901-1916, to influenza death rate, 1918, in 
certain large cities of the United States. 

course of the influenza epidemic in 1918 must to a considerable extent 
have followed the variations in total death rate normal for the various 
communities affected. 

Dr. Pearl, in the paper previously cited, has shown that for the 
larger cities of the country there were similar high correlations between 
his index of epidemicity of influenza and the 1916 death rates from all 
causes, from pulmonary tuberculosis, from organic heart disease and 
from acute nephritis and Bright's disease, while correlations with 1916 
influenza and pneumonia were of lesser magnitude. 
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' 
Average Average 

j Death Rate Death Rate 
Towns i from Towns ! from 

| All Causes, 
' 

j All Causes, 
i 1915-1917 i 1915-1917 

Ansonia *....! 13.9 
Berlin i 9.0 
Branford 12.2 
Bridgeport 15.7 
Bristol 11.0 
Danbury 15.6 
Darien 

' 
14.2 

Derby 22.3 
East Hartford 10.6 
Enfield 13.7 
Fairfield 12.9 
Glastonbury 9.7 
Greenwich 15.6 
Groton i 14.8 
Hamden 11.9 
Hartford ! 15.8 
Killingly 15.0 
Manchester j 9.2 
Meriden j 17.2 
Middletown i 23.1 
Milford ' 15.8 
Naugatuck 11.0 ! g 
New Britain ! 12.2 
New Haven : 16.3 
New London I 18.2 

I 

New Milford I 14.2 
Norwalk I 14.6 
Norwich I 19.6 
Orange ; 12.4 
Plainfleld j 12.3 PlthI 90 
jPlymouth I 9.0 
Putnam ; 16.8 
Seymour 13.2 
Shelton 20.9 
Southington ! 12.8 
Stafford 12.8 
Stamford i 15.5 
Stonington 13.6 
Stratford 12.2 
Torrington 10.7 
Vernon 12.6 
Wallingford 12.0 
Waterbury. ; 14.6 Wtt! 126 
Wy.;Watertown ! 12.6 
West Hartford j 20.8 W 182 
jWestport | 18.2 
Winchester ! 17.2 
Windham 19.7 
Windsor ; 12.9 

For 1918 data we used the number of deaths per 1,000 from influ- 
enza and pneumonia for the 12-week period from September 7 to 
November 30 as presented in a special summary of the Weekly Health 
Index of the U. S. Census Bureau. For early data we used the death 
rates from pneumonia (all forms) and from all causes. The funda- 
mental data utilized in this study are presented in table 18, and the 

general relation between the pneumonia rates for the previous sixteen 

years and the influenzal-pneumonia rates for 1918 is brought out in 

figure 10. It is evident that there is a rather definite correlation indi- 

cated, the cities which have been characterized by a high pneumonia 
rate in the past being in general precisely the cities which suffered 
most severely in the 1918 outbreak. At this stage of the analysis we 
were inclined to suspect that the presence of particularly virulent types 
of pneumonia organisms in certain sections of the country might have 

played an important part in determining the fatality experienced in 
the influenza epidemic of 1918. 

Before Dr. Pearl's report was published we had ourselves begun a 
tentative study of the relation between 1918 influenza-pneumonia and 
the death rate from pneumonia and other causes in the larger cities of 
the United States. 

TABLE 17 

Average Death Rate from All Causes, 1915-1917 
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A comparison of the total death rates from all causes for the period 
1901-16 with the influenzal-pneumonia death rate for the epidemic 
months of 1918, showed that such an assumption would be unwar- 
ranted. Figure 11 indicates that the correlation of the severity of the 
influenza epidemic with total death rates in the past was as close as 
with pneumonia death rates. 

This correlation between 1918 influenza and previous mortality 
from other causes has been demonstrated by Dr. Pearl with a clearness 
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Fig. 11.?Relation of total death rate, 1901-1916, to influenza death rate, 1918, in certain 
large cities of the United States. 

that made it seem unnecessary for us to carry out any detailed 
mathematical study of our own data. That the correlations found by 
him between the epidemicity of influenza in 1918 and the death rates 
from all causes, from pulmonary tuberculosis, organic heart disease 
and acute nephritis and Bright's disease, is a highly significant statistical 
correlation is quite certain. The interpretation of its significance is a 
much more complex matter and in this connection we have thought the 

graphic presentations contained in figures 10 and 11 worthy of brief 
consideration. 
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TABLE 18 
Average Total, Pneumonia, and Influenzal-Pneumonia Death Rates per 1,000 

for Large American Cities 

Cities 

Average 
Death Rate 

(Total) 
1901-1916 

Average 
Death Rate 
Pneumonia 
(All Forms) 

1901-1916 

Average 
Death Rate 
Influenzal- 
Pneumonia 

Sept. 7- 
Nov. 30,1918 

(Actual Rates, 
Not on 

Annual Basis) 

Albany, N. T 19.0 1.4 5.3 
Baltimore, Md 19.1 1.9 6.4 
Birmingham, Ala.* 16.7 1.5 3.1 
Boston, Mass 17.7 1.9 | 5.7 
Buffalo, N. T 15.6 I 1.5 j 4.8 
Cambridge, Mass 14.5 I 1.5 4.5 
Chicago, 111 14.6 1.9 3.5 
Cincinnati, 0 17.7 1.6 3.1 
Cleveland, 0 14.2 1.3 3.3 
Columbus, 0 15.1 1.3 2.3 
Dayton, 0 15.0 1.2 4.1 
Fall River, Mass 19.2 2.1 5.5 
Grand Rapids, Mich 13.2 0.9 0.9 
Indianapolis, Ind 15.3 1.3 2.0 
Kansas City, Mo 15.1 1.6 3.5 
Los Angeles, Calif 14.7 1.0 3.3 
Louisville, Ky 17.3 1.6 3.0 
Lowell, Mass 18.7 1.9 4.9 
Memphis, Tenn 20.3 1.7 3.4 
Milwaukee, Wis 13.0 1.2 1.8 
Minneapolis, Minn 11.0 1.0 1.7 
Nashville, Tenn 19.5 1.9 5.2 
New Haven, Conn 16.9 1.8 5.1 
New Orleans, La 21.3 1.6 5.6 
New York, N. Y 16.6 2.3 4.1 
Newark, N. J 16.6 1.9 4.4 
Oakland, Calif 13.4 1.1 3.3 
Omaha, Neb 12.9 1.2 2.9 
Philadelphia, Pa 17.2 1.6 7.4 
Pittsburgh, Pa 17.9 2.6 6.3 
Providence, R. 1 17.2 1.8 4.1 
Richmond, Va 22.0 1.9 4.2 
Rochester, N. Y 14.4 1.2 3.1 
San Francisco, Calif 17.2 1.5 4.7 
St. Louis, Mo 16,1 1.5 2.2 
St. Paul, Minn 10.7 0.9 2.4 
Syracuse, N. Y 14.6 1.2 5.7 
Toledo, 0 15.1 1.1 2.0 
Washington, D. C 19.2 1.6 5.2 
Worcester, Mass 16.5 1.8 5.3 

Death rates for Birmingham are the average for six years only, 1910-1916. 

Granting that there was a distinct correlation, such as Pearl has 
demonstrated, between the epidemicity of influenza in various com- 
munities and the death rate from certain organic disorders in previous 
years, the phenomenon might in the first place be the result of a direct 
connection between the two correlated factors. In other words, the 

rapid explosive spread of the epidemic in Pearl's case, and the high 
mortality from influenza in the case of our Connecticut figures, may 
have been the result of weaknesses in the population due to high inci- 
dence of organic diseases and tuberculosis in earlier years. It is 
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equally possible from a statistical standpoint, and inherently more 
probable, that the correlation is an indirect one, due to the relation 
between each of the factors studied and one or more underlying con- 
ditions affecting both. Thus the death rates from organic diseases and 
tuberculosis in previous years, and the incidence of influenza mortality 
in 1918, may both have been due to peculiarities in 

a. Age distribution of the population. 
b. Race distribution of the population. 
c. Social and economic conditions in the various cities studied. 
Or finally, it may be possible that the high rate from tuberculosis 

and organic disease in 1916 was due to the factors enumerated above 
and that the high incidence of influenza was due chiefly to proximity 
to the original focus of infection ? the correlation being due merely 
to the accidental circumstance that the concentration of foreign race 
stocks living under poor economic conditions, and the original point 
of introduction of the influenza epidemic, both happened to be on the 
Atlantic seaboard. 

Dr. Pearl has dealt with certain of these questions by calcu- 
lating the correlation between his influenza epidemicity and the 1916 
death rate from tuberculosis, organic heart disease and Bright's dis- 
ease and nephritis?after correcting for age distribution and linear 
distance from Boston. He finds higher correlations after correction 
than before. The actual significance of such corrections, when made at 
the same time, as Pearl has made them, is, however, very difficult to 
interpret. The age distribution favorable to influenza is also favorable 
to tuberculosis, but unfavorable to organic heart disease and nephritis; 
while the factor of race, with its accidental relationship to geographical 
position, is almost impossible to evaluate in this way. 

The broad fact, as indicated graphically in figures 10 and 11, would 
seem to be that eastern and southern cities with industrial populations, 
largely of Irish and Latin and Slavic stock, show high death rates 
from all causes, as well as from influenza and pneumonia, while wes- 
tern and middle western cities, with in general better living conditions 
and less Irish and Latin and Slavic stock, show lower death rates. 
In part, the greater severity of the influenza epidemic in the east may 
be attributed to the more unfavorable living condition in industrial 
communities and the higher proportion of Italian race stocks which 
we have shown favored high mortality in Connecticut. It is obvious, 
however, that the correlation indicated may in part be an accidental 
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one. The low death rates characteristic of western cities in the past 
must no doubt be attributed to social and economic and racial factors; 
but the low influenza rates exhibited by the same cities in 1918 may 
in part be the result of the fact that they were exposed to the epidemic 
at a later period when, if the conclusions drawn in Connecticut are 
justified, it may probably have suffered from a natural decline in 
virulence or communicability. 

SUMMARY AND CONCLUSIONS 

The 1918 epidemic of influenza began in Connecticut with cases at 
the Naval Hospital in New London about September 1. From the 
naval base the disease spread rapidly to the civilian population. Other 
independent foci developed later at various points throughout the state, 
the source in several instances being the military population of Camp 
Devens, Mass. 

The epidemic as a state-wide phenomenon lasted from September 14 
to November 30, with recrudescences in December and January. Its 
height was reached between October 12 and October 26. 

The epidemic cost the state about 7,700 lives, and was by far the 
most serious sanitary calamity from which Connecticut has ever 
suffered. The total death rate for the year was 19.4 per 1,000, a rate 
previously reached only in the earlier influenza epidemic year of 1892. 
The monthly rate for October was 63.9 (deaths per 1,000 population 
on an annual basis), double the rate for the worst single month in 1892. 

It seems probable, from such imperfect data as are available, that 
the case rate in affected communities varied between 200 and 400 cases 

per 1,000 population, and the fatality rate between 2 and 4 deaths per 
100 cases. Estimating on a basis of excess total deaths as compared 
with the corresponding months of 1917, the average excess mortality 
due to the epidemic for the state as a whole would be about 5.5 

per 1,000. 
The rapid spread of the disease throughout the state and the fact 

that quarantine completely protected isolated groups of individuals (so 
long as the quarantine was rigidly maintained) indicates clearly that 
it was transmitted by human contact, perhaps supplemented in certain 
cases by the use of infected food and utensils. 

The mortality from the epidemic was proportionately higher among 
males than among females, and it was proportionately very much 
higher at ages under 5 years and at ages from 20-40 than at other 



1918 Epidemic of Influenza in Connecticut 215 

periods of life. It seems somewhat doubtful whether the lower mor- 
tality in later adult life can be attributed to immunity acquired in the 
1892 epidemic, since immunity due to this cause should have mani- 
fested itself in the age-period from 30-40 which, as a matter of fact, 
showed practically the same proportionate rate as the decade from 
20-30. 

The mortality was relatively low among persons of native Irish, 
English and German mother nativity. It was relatively high among 
persons of Canadian, Russian, Austrian and Polish mother nativity, 
and exceedingly high among persons of Italian mother nativity. The 
Italian race stock contributed nearly double its normal proportion to 
the state death roll during the epidemic period. The excessive inci- 
dence among the Latin and Slavic races mentioned (the Canadians 

being largely of French race stock) may in part be attributed to the 

age composition of these racial elements and perhaps to overcrowding 
and general poor economic conditions. This can hardly be sufficient, 
however, to account for such enormous differences as appear in the 
case of the Italians. 

The mortality from the epidemic was lower in rural than in urban 
communities, lower in agricultural than in manufacturing communities, 
and very low in a group of small towns remote from any railroad. 

The mortality was in general highest in those communities which 
were affected earliest. As the wave of infection passed westward and 
northward the mortality became less, strongly suggesting a progressive 
decrease in virulence or in communicability. The correlation between 
the mortality from all causes for September-December, 1918, and the 
week of maximum incidence of the epidemic was ? 0.520 ? 0.070. 

The severity of the epidemic varied greatly in different communi- 
ties. These variations are partly, but only partly, to be explained by 
the relations discussed under the foregoing conclusions. There is no 
evidence that variations in administrative procedure, such as the closing 
of schools, exerted any influence on the spread or the severity of the 
disease. 

The severity of the epidemic in different communities in Connec- 
ticut showed no clear correlation with the severity of the 1892 epidemic 
or with the prevalence of ordinary pneumonias since that epidemic. 
The mortality from all causes for September-December, 1918 (of 
which influenza-pneumonia made up 60^6), was however closely corre- 
lated with the average mortality for 1915-1917, the figure being 
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-f 0.627 zb 0.058. A study of the census statistics for the larger cities 
of the United States as a whole showed a very definite relation between 
the severity of the 1918 influenza epidemic and both the pneumonia 
death rate and the total death rate for the sixteen years preceding. 
The relation is in general a geographical one, the eastern and south- 
eastern cities showing high death rates, the middle-western and western 
cities low death rates in each case. The higher pneumonia rates and 
total death rates in the eastern section may reasonably be attributed to 
unfavorable economic conditions associated with industrial life and 
presence of certain foreign race stocks always characterized by a high 
death rate. Whether the greater severity of the influenza epidemic in 
these same cities was due to the same causes or to a gradual loss of 
communicability or virulence as the infection passed westward from 
its point of introduction seems uncertain. In any case there are differ- 
ences between individual cities (such as New York and Philadelphia) 
which cannot be explained on either assumption. 
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