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THE DIFFICULTY IN MAKING DIFFERENTIAL DIAGNOSIS
BETWEEN ENCEPHALITIS LETHARGICA AND BOTULISM.

By J. C. GEIGER, Epidemiologist, United States Public Health Service.

On or about April 20, 1921, Dr. E. C. Dickson, of the Leland
Stanford University Medical School, telephoned the writer regarding
a possible case of botulism at the Marine Hospital, San Francisco,
Calif. He said that the symptoms were of a suggestive character,
and that Dr. Ophuls had performed an autopsy. The Marine Hospi-
tal was visited, such data were secured from the history as it was
possible to obtain, and an effort was made to get definite informa-
tion regarding the possible source of the disease and to trace the
movements of the deceased. :

The history as obtained at the Marine Hospital at San Francisce
revealed that the patient had worked up to April 1, 1921. "He had
been “feeling fine”” up to four days prior to the onset of the disease,
presumably April 9, when he became dizzy and had double vision.
Twenty-four - hours later, following chills, patient lost control of
tongue and could not eat. Every effort was made to trace the source
of the disease, but without success.

On April 13 the patient visited a clinic in San Francisco, where he
was referred to the Marine Hospital, the definite diagnosis not being
given. The clinical record at the Marine Hospital indicates that the
‘patient’s chief complaint was inability to swallow and that he had
symptoms of dizziness and double vision. The records also show
that diphtheria antitoxin was administered on -April 13 and 14 and
‘a culture was taken from the throat. The result of the throat cul-
‘ture was negative for diphtheria. Diphtheria antitoxin was again
‘administered on April 15, and on April 19 the patient steadily
weakenéd and became cyanotic, and died April 20.

The temperature chart-shows that the patient had a subnormal
temperature except at the time of admission and before death. The
pulse averaged 120 up to April 17, when an increase was noted.

Blood counts taken on April 18 showed a white count of 21,600,
differential count’ 91 per cent neutrophiles, and red count of
5,500,000. -

" An sutopsy performed by Dr. William Ophuls, of the Leland
‘Stanford “University, reported anatomical diagnosis, encephalitis
T saer-21—1 - © (1663)
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lethargica; tuberculosis of the lungs, healed; bronchitis, acute;
mucopurulent; bronchopneumonia, terminal.

Additional laboratory reports of the microscopical examination of
the brain show a slight round cell infiltration, no thrombi, and some
accumulation of the leucocytes in and around some blood vessels.

The following additional report upon this particular case was
received from Dr. E. C. Dickson, of the Botulism Commission:

May 28, 1921,

A piece of the medulla taken at auwp%wm given to Dr. E. C.
Dickson for examination April 20, 1821. e material was ground
up in a sterile mortar and a portion was injected intracranially in a
rabbit. The rabbit was sick for several days and almost blinded
with a discharge from the eyes, but finally recovered.

The remainder of the ground-up medulls was inoculated into two
culture tubes—one of brain medium and the other of meat. Both

bes were oil stratified. The cultures were incubated four days at
373° C., at which time both tubes had gas and a very foul odor, and

there were marked signs of proteolysis.
After a period of about two weeks’ incubation at 28° C., the brain

culture was filtered and the sterile filtrate was tested against the

antitoxins of B. botulinus types A and B. The type B antitoxins

forotected the £x%, while the control pig and that injected with anti-
xin type A died in 24 hours. . . L
B. botulinus type B, therefore, was isolated from the brain culture

of the medulla of this case. o : :
: (Signed) GEORGINA S. BUREE.
Ernest C. Dickson.

DISCUSSION.

~This case is an extremely interesting ene. It is regretted that the
movements of the patient could not be traced. '

The isolation of B: botulinus from the brain of this patient (consti-
tuting, as it does, the first recorded instance, except that in the case
of some experimental animals, yet unpublished) should prove of more
than passing interest.. C

Likewise, it is very evident from this case, the Pueblo, Colo., cases,
end those at Battle Creek, Mich., that some official statement should
be given out calling attention to. the increasing difficulty of proper
differentiation between encephalitis lethargica and botulism.

Recent reports, which have made their appearance in the public
press and medical literature, and which have even been made the
basis for discussion at medical meetings, that many, if not all, of the
cases of lethargic encephalitis recently recognized in numerous cities
are really botulism caused by preserved food, must be considered
incorrect. ' v

Researches conducted as early e3-1918 by the Local Government
Board in England bave proved that sleeping sickness, or encephalitis
lethargica, is a separate disease and that it can not be identified with
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botulism poisoning. These conclusions have been supported by
studies conducted by Netter in France and by Simon Flexner in this
country. Moreover, botulism is comparatively rare in the United
States, whereas numerous cases of sleeping sickness have been recog-
nized in countries where botulism is unknown and canned foods have
not been consumed. Sleeping sickness is a febrile disease, associated
with early symptoms of the respiratory tract and distinct inflam-
matory change in the brain tissue. These lesions are not found in
botulism poisoning, and the temperature in this intoxication is usually
subnormal. Single, rather than multiple, cases of sleeping sickness
have been observed in family and other intimate groups of persons.
On- the other hand, botulism poisoning affects, as a rule, several
members of the same household or institution, and the source of the
poison can be traced, by the experienced investigator, to some food.
Botulism can be prevented by thoroughly cooking all canned vege-
tables or fruits which have not been previously processed at high
temperatures, after they are removed from the container.

DIRECT INOCULATION TEST FOR B. BOTULINUS TOXIN.

Detennlnaﬁon of the Presence of B. Botulinus Toxin by Intraperitoneal Inoculation
of Laboratory Animals with Saspected Foods.

Byl A. Bnmrson, Bacteriologist, Hygienic Laboratory, United States Public Health Service.

Attention is called to the rapidly fatal effects, with characteristie_
symptoms, of large doses of toxin and cultures of Bacillus botulinus
when administered to small laboratory animals, particularly the
mouse and guinea pig, by the intraperitoneal route. Results
obtained in experiments carried out at the Hygienic Laboratory
have suggested the procedure as a simple and expeditious test for
the determination of the presence of botulinus toxin in suspected
canned foods and, therefore, of use as an aid to the earlier diagnosis
of botulism in case the food is available. By direct inoculation of
white mice or guinea pigs with the food substance, the delay occa-
sioned by filtration or by isolation of the organism, which may require
several days, may be obviated.

The subcutaneous inoculation of guinea pigs or the feeding of the
suspected food to chickens has been the method most frequently
used in determining the presence of a toxin in suspected food.
Graham and Schwarze (1) have recently shown that Type A strains
of B. botulinus may be identified by feeding suspected contaminated
food to chickens, which are not susceptible to the Type B strains.
Symptoms appear in from 5 to 6 hours and death occurs after 18
to 24 hours.
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. The intraperitoneal inoculation of animals is also suggested.in
the examination of stomach contents for the detection of the
presence of B. botulinus toxin, and it is possible that inoculation of
mice with citrated blood from snspected botulism patients may give
a clue to the presence of the toxin in the circulating blood. The
method may be used also for the rapid identification and differentia-
tion of the two types of B. botulinus, A and B, in experimental
work.

That the mouse is highly susceptlble to the toxin of B. botulinus
was observed by von Ermengem, who found that as small a dose as
0.000025 ¢. c. of toxin was fatal to this animal when inoculated
subcutaneously. That massive doses of toxin administered intra-
peritoneally have a rapidly fatal effect has been recently reported
by Orr (2), who states that mice mocula.ted intraperitoneally died
within a period of four hours.

Forssman (3) describes the symptom eomplex in rabbits and guinea
pigs inoculated intraperitoneally or intrapleurally with toxin, as
compared with that produced on subcutaneous, intracerebml,' or
subdural inoculation. In the case of the latter, respiratory symptoms
are not pronounced until just before death. Following inoculation
into the peritoneal cavity or into the pleura or the lungs, on the other
hand, the most prominent symptom is dyspnea, the respiration fre-
quency falling rapidly from 120-160 to 20-30 per minute. The
respiration is distinctly costal, with a strong contraction at each
breath. Death is ascribed to paralysis of the diaphragm, and
Forssman designates this form of botulism as the diaphragmal type.
Massive doses of toxin inoculated intraperitoneally or intrapleurally
into guinea pigs caused death in 4 hours, whereas the same amount
inoculated subcutaneously reqmred 6 hours.

‘The symptoms as observed in mice in the work here reported are
very characteristic and appear to be even more distinctive than in the
guinea pig. Soon after inoculation, the animals present a sunken-in
appearance at the flanks, which: has been -described as “wasp-
waisted.” A pronounced contraction is observable at each breath.
In the early stages the number of resplra.tlons sometimes appears to
increase, but as symptoms develop, there is a gradual deerease in the
number of respirations per minute, with increased effort at each
breath, until the animal finally succumbs.

mznmzmu.

Prehmma.ry tests were made with glncose broth eultures of Type :
A and B strains of B. botulinus, with the results indicated in Tables
I and II. The inoculations throughout were by the mtrapentoned
route unless otherwise indicated. . : :
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TaBLe I.—Effect of glucose broth cultures (5 days old) of B. botulinus tnjected intra-
peritoneal

ly into mice.
Num- Amount | Amount
Time of appear-
erof Type of culture, cutthre. lantihxin | snco of symiytams, | Time of death.

B Nevinstrain........ccoocieeennnn... 0.25

1

2 | A Memphisstrain. .25 ..

3 DO.ceeeainnnan .25

4| A Boisestrain......ccccceeeieceannnans .25

5 0.25

6 .25

7 .25
8 .25

10.25 ¢. c. of Type B antitoxin represents about 20 units of Type B antitoxin. (According to the
H;glenlc Laboratory standard, 1 unit protects a?inst 1,200 mlninml letbal doses of toxin.)
.25 c. ¢. of Type A antitoxin represents about 25 units of Type A antitoxin.

TaBrLe IL—Effect of glucose broth culture (6 days old) of B. botulinus injected intra-

ly into mice.
Num- Amount
ber of Type of culture. of Time of death,
mouse.| . culture.

L

The size of the doses of toxin Type A represented by 0.25 c. c. in
Table I may be determined approximately by comparison with Table
II. The minimal lethal dose of the Boise culture was less than 0.0001
c..c., and, therefore, 0.25 c. c. represents at least 2,500 minimal lethal
doses. .

A test was made on guinea pigs to determine the relative effects of
inoculating the same amounts of culture subcutaneously and intra-
peritoneally. Results were obtained much more promptly by intra-
peritoneal than subcutaneous inoculation.

TaBLE ITL.—Effect of glucose broth cultures of B. botulinus injested intmpm'tMIy and

subcutaneously into guinea pigs.
Num-
Amount |
ber of Method of Time of appear- Time of
gn;‘n;;a Culturo mw?h“d' ot‘u?o.l- . injection. ‘ance symptoms. death.
cc.
1 | Glucose broth culture 2.0 | Intraperiton: S SO 1 hour, 40 min-
oAld Memphis strain s(gly’g pecticacally utes.
2 T S 2.0 | Subcutaneously...[ Not before 5 hours.| 7 hours.

A series of tests was then carried out with food, and cans of the
following foods were inoculated with the Type A Memphis and Boise
strains: String beans, peas, spinach, olives, corn, and beets. Inocula-
tions were made by introducing a very small amount of a month-old
culture by means of a Pasteur pipette through a hole in the top of the
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can, the opening then being closed by solder. Imcubation was
carried out at a temperature of 37° C.

Two of the cans thus incubated, namely, the peas and corn, became
“swells’’ within from one to two days, showing considerable bulging
at both top and bottom. The can of peas inoculated - with the
Memphis strain was opened on the seventh day and tests were carried
out on mice and guinea pigs.

The odor from this can was exceedm.gly oﬁensxve and the peas
were more or less disintegrated. Inoculations were made into mice
and the results shown in Table IV were obtained.

TaBLE IV.—Effect of intraperitoncal inoculations of mece sith cultures of B. botulinus
groun

in canned peas.
; ] 1 Time o1
Num- | Amount . | Amount | sppear
ber of | of cul- Antitoxin administered. ofanti- | ance of Time of death.
mouse,] ture. ‘toxin. | symp-
toms.
5 10 or 15 minu'tes
3 Do.
.0 Do.
0]. Do.
.5 1} bours.
.5 1. ceee 1§ hours.
1.0 Polwnlentmﬁtaxin 10.5 3% ‘hours.
1.0 Type B antitoxin........ccoeeeuen eerensen .~ 2.5 J 15 minates.
1050 c. of the oiyvslentanmoxinmplumts:bm mmol‘rypeammoxin.
20.5¢c.¢c. onypg titoxin represents about 40 units of Type B antitexin.

The very early deaths (within from 10 to 15 minutes) of the mice
receiving doses of 1.0 and 1.5 <. c. can hardly be ascribed to the
effect of toxin alone. Even the mouse receiving polyvalent anti-
toxin (Neo. 7) succumbed, though after a Jonger pericd. Further tests
were then made with smaller amounts of culture, the results of which
ate shown in Table V.

Tasre V.—Fffect of intraperitoneal inoculations of mice with cultures of B. botulinus

grown in canned peas.
Amount . | Amount | . ]
Number of Antitoxin Time of appearance
A of of anti- Time of death.
animal. sdministered. toxin. of
C.c. 1 Cee ;
0.5 Joeeerereeeccconenencaas|ooenacces 80 minutes.......... 1 hour 10 minutes.
. 2 hours 35 minutes.

feoieovenas 41 | Polyvalent antitoxin.. LT S R vecessened]
© 1046 ¢ of € mmuwmngmmummnmndmmAmm
:o.se. c.o'{?.ype antitoxin represents about 40 units of Type B satitoxin.

‘Submtmewsly."
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‘The results obtained with the guinea pigs indicate that the admin-
istration of the antitoxin by the subcutaneous route, when the culture
had been administered intraperitoneally, was not effective in this
particular instance in neutralizing the toxin, probably because of the
slower absorption when administered by this route and the great
potency of the toxin. ‘

The almost immediate death of the mice inoculated with the larger
amounts of culture as shown in Table IV (1.5 c. ¢c. and 1 ¢. ¢.)
prompted the testing of a filtrate of the culture to determine whether
the same amounts of this would cause death in as short a time. The
mouse inoculated with 14 c. c. of the filtrate became prostrated
within from 5 to 10 minutes and died within 30 minutes, whereas the
mouse inoculated with 1 c. c. also developed symptoms very early
and appeared to be in a dying condition within 15 minutes, but later
revived and then developed more severe symptoms and died in 2
hours and 10 minutes. »

It has been suggested that excessive amounts of ammonia, which
is evolved in the decomposition of proteins, might have been re-
sponsible for the very early effects produced in the mice receiving
large doses. The behavior exhibited by the last mouse described
above would point to some other substance than the toxin as being
responsible for the early prostration. ’

The remaining cans were opened on the eighth day (string beans,
spinach, olives, beets), the ninth day (corn), and the tenth day
(string beans), and 1 c. c. of the juice of each can was inoculated into
mice. The mice ineculated with samples from the two cans of string
beans showed definite symptoms in less than 8} hours and died in
less than 224 hours. The mouse inoculated with the spinach juice
died in less than 22} hours, no symptoms being observed up to 8%
hours. The remaining two mice inoculated with the samples from
the canned beets and olives survived. Control mice inoculated with
0.5 c. c. of antitoxin and the same amounts of the food substances
survived. _

It can not be stated with certainty that toxin developed in the cans
of spinach, olives, beets, and string beans, since they exhibited no
offensive odor, nor was there any swelling of the cans as evidence of
growth. It is possible that the small amount of inoculum may have
contained sufficient toxin to account for the development of symp-
toms in animals. This being the case, the results obtained with the
string beans and spinach would, nevertheless, show the value of the
tests for demonstrating small amounts of toxin.

Two mice were inoculated with 0.25 c. c. each of the juice of the
canned corn on the tenth day, one being protected by 0.5 c. c. of
polyvalent antitoxin. Symptoms developed in the unprotected.
mouse in 1 hour, followed by death in 2 hours and 20 minutes. A
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control mouse inoculated with 0.5 ¢. c. of normal horse serum instead
of antitoxin died in 1} hours. The protected mouse survived.

A single experiment was carried out to determine whether toxin
might be present in appreciable amounts in the cireulating bloocd of
guinea pigs which had been fed with cultures. Two guines pigs of
250-400 grams weight were fed with cabbage on which was sprayed
3c.c ofa@-day-oldglueesebmthcu!tumof the Memphis strain.
The following morning one pig was found dead and the other showed
severe symptoras. The latter pig was bled from the heart and the
blood collected in sodium citrate. Mice were then inoculated intra-
peritoneally with the citrated bleed and also with the serum from
some of the whole blood which had been allowed to clot, with the
mnlbsrewrdedia'fabb VI

TaBLE VI.—Effect of intraperitonsal inoculations of mice with the bood ﬁ’oagmauc
pigs affected with botulism.

Number of mouse. m Symptoms. ] Death.

i

1Serum.

. Control mice inoculated with 1 e. ¢., 0.5 c. €., md()lc c. of
citrated blood &omswmalgnmpagmvad

It is questionable whether toxin would be present in sufficient
amounts in the blood of persons suffering with botulism to be de-
tected by this method, but it is nevertheless suggested as a possi-
bility. DISCUSBION AND SUMMARY. v

The results of the experiments here presented indicate that the
intraperitoneal inoculation of mice or guinea pigs with suspected
foods is a useful method for the quick determination of the presence:
of the toxin of B. botulinus in foods and for determining the type of
organism present. By the inoculation of a series of three mice, one
with culture alone, one previously imoculated with Type A anti-
toxin, and another with Type B antitoxin, it may be possible to
determine within a short time which type is the causative orgamism
and therefore which type of antitoxin should be used for treatment.
In order to approximate the correct dose of toxin, it is suggested
that 3 series be thus inoculated; one with 1.0 c. c. of culture, one with'
8.5 c. ¢, and ome with 0.1 c.c. Mice seem to be more favorable
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than guinea pigs for carrying out the tests, for the reason that éymp-
toms usually develop mere rapidly in mice and are more charac-

The hngth of time: required for symptoms to develop is doubtless
depondent on: the amount of toxin preseat. The results of the tests
earried out with the canned peas show haw very rapidly fatal effects
are brought about in: laboratory animals when a large amount of
toxin iz present. In praetice, food containing such excessive amounts
of toxin would not, perhaps, be submitted for examination, as it is
improbable that food in the condition exhibited by this particular
ean would ever be used for human consumption. It is, however,
reasonable to conjecture that symptoms and death of mice inocu-
Jated with such foods as have been implicated in the recent out-
breaks would oecur within a ressonably short period and in time to
be of material assistance in the diagnosis of the disease and the
determination of the type of organiam present.

REFERENGCES..

1. 1921. Graham and. Schwarze; Avian. Botulism. (Type A) er Limber Neck: Jour.
Infect. Dis., 28, 317-322.

2. 1921. Orr, P. F., Studies en Bacillus Botulmus Jour. Med Res., 42, 127-136.

3. 196t. Forumann, J., Beitrige zur Kenntnis der Bukteriologie des Botulismus
(Bunds Univ. Arsle. 19005): Cemtralbl. £ Bakt. 1 Abt., 20, 541-545.

‘ByCm&Amsnono, Assistant Snrgeen and EpidenﬁologieA.de,United States Puhlic Health Service,
“withi the ommwotmxg antt Ross HOPEINS, Assistant’ Eptdemiologist, Obhfo Staty

Depertment. of Heslth:

At a conference of Public Health Service officers held in Wash-
ington, D. €, in February, 1920, the desirability of making a series
of infensive epldenuologmal studies of influenza in rural commu-
nities was discussed, and it was decided that the epidemiologic aides
in the varions States should undertake such studies as opportunities
might present. Kelleys Island was selected for making, this study in
Ohio, because of its exceptional isolation and because of the severity
of the 1920 epidemic at this place.

The Community Where This Study Was Made.

Kelleys Island, a political subdivision of Erie €ounty, ©hio, is
located in Eake Ene about 12 miles north of Sandusky, 5 miles from
Lakeside, and about the same distance from Put-in-Bay. The



July 22, 1921, 1672

island comprises some 2,900 acres of land, is of limestone formation,
and rises but a few feet above the level of Lake Erie.

Population.—During the influenza epidemic of January and Feb-
ruary, 1920, there were 689 persons upon the island, all of whom are
white. The Kelley Island Lime and Transport Co. operates a lime-
stone quarry and crusher on the island, employing from 100 to 300
men—the smaller number being employed during the winter months
when thelake traffic is impossible. Grape growing, peach culture, and
fishing are other chief occupations upon the island. From the nature
of these industries it is apparent that there is a demand for labor
during the late spring,-summer, and fall months. This demand is
met by the influx of a considerable number of persons each spring,
who find employment for the most part at the quarries and who
return to the mainland at the approach of the closed season for navi-
gation. The winter population, however, is.composed almost en-
tirely of established families who have lived upon the island for
several years and thus constitute a community whose members are
almost universally acquainted with one another—a condition of some
advantage, perhaps, in tracing exposure, contacts, etc.

General considerations.—Housing conditions upon the island are
good; the homes are well separated, of better than average construc-
tion, and the number of houses is far in excess of the requirements of
the winter population.

During the winter months, communication with the mainland is
limited, crossing over at this time of the year being not only difficult
but often dangerous as well. Mail is delivered to and from the island
daily, conditions permitting, by carriers who reside upon the island
and during the winter months carry the mail between the latter and
Lakeside, a summer resort which is almost entirely deserted in winter.
The island possesses no public water supply, sewer system, theater,
moving-picture theater, restaurant, village pump, nor street cars or
other means of public conveyance. One central school for both
grammar and high-school pupils, one church conducting worship
regularly during the winter of 1919 and 1920, and another holding
services at intervals, five general stores, a butcher shop, a confec-
tionery parlor, two pool rooms, and a post office afford possible
pla.cw of contact for the general public. Ice boating, sleigh riding,
ice fishing, dancing, and parties are the chief winter amusements of

the younger people.
Epidemiological Study.

-The epidemic of 1920 may be said to have begun sharply on January
24, to have reached its peak on January 31, and then to have fallen
somewhat less sharply until February 16, when new cases practically
ceased to appear. (See Chart 1.)
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The present study was begun on February 19, 1920, and was
carried to completion just as rapidly as the writers could visit the
families and secure the desired information.

- Upon arrival at the island the purpose of our visit was made known
‘and the people were requested to remember, or to mark upon their
calendars, the dates upon which various members of the household
became ill. The dates of onset as secured in the household canvass
were then checked as far as possible against the school records and
the time sheets of the Kelley Island Lime and Transport Co.,which
were kindly placed at our disposal for this purpose. These checks,
together with the cross checks secured through contaci, histories, etc.,
between individuals, render us quite confident of the accuracy of
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. The survey.—The house-to-house survey, begun on February 19,
was conducted wholly by the writers and was completed on March
.7, a record having been secured of every person upon the island. A
resurvey, begun on March 21, for the purpose of locating new or
_recurrent ccases, was completed in seven days.

The forms used in collecting the infcrmation for this study were
prepared by Surg. W. H. Frost, of the United States Public Health
Service, following a conference with the epidemiologic aides from
several States. Form I was used for collecting the household record,
general sanitary conditions, and similar information, and Form II
for securing an individual record of contact, symptomatology, etc.,
for each member of the household.
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Form L

INFLUENZA SURVEY, 1920.

FAMILY NO...........ADDRESS
HOUSEHOLDER: Name........cccmcaecanaanans aeeen

Census of househol 1.
Pers. Prev.
No. ) 1918 1920 pneum.
year.

1 L P E T T EE LT T TN AP T cecccace

b 2P PN PPN S PN AN [ F U PV N PN . cecesace

6..... ... L L e EE T coceccce
[ PN PN RPN IV I N R [N RN AR T cecescce
[ JPN ecescssoncecfecceransfeccenans N [T A ceccenen

Notes. -
Dates. | Investigator.| New cases.

escccccccee eeececssesccsaccsncsssoccacccccscccccsscccscccccccnssceleccccccccaleccccccccccnan cecccece eccccn
@ecsceccccccecsccncecccccccssancccccscacccscncsacne eeccecoqeccccccleccccccace . ccelocen

@cssccscsccssccscsccscccas essccccce eeesccsscaccce tecccecs eeecaccccloccccccccelecccccccccccce]ece ecccsanscse
eseeccessccccscscscecccsscsoscscsscccacnce eccoccane esccccssscrccocioccccsaccclecccccccaccces ceccececcsccce

@ececescaccesasscasscacaccccccccssccccccses eecececscceccccccccccen
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Form IL INDIVIDUAL RECORD.

FAMILY NO........ccceececeeee. PERSON NO. ...ccceaaannnannneet Name cecceneee

Caler....coueeurerenes -7 S . Age....... cveeane Oceupation.......

Place of occupation........ . teeeecccsecotcscecicecstotncetosccacssassnnananns .

PERSONAL HISTORY: Physique.......... Nourishment........... Previous health................. .

Suscoptibility to resp. Infections. ... cccueeeriiiiiiieiiaiiiiiiieietticccteiteccenncnancnenne .
CIRCUMSTANCES OF PREVIOUS CONTACT. )

1. Case in family eeeseeceemeneneraeneaerantenans veteeeeneeenann eeeeeeeneeneneannes

2. Casa outside family........... cerasececscsnn waasececancs 4escccsasssosee heccacessecscrecaccsanascaas cee

cesesscanacvacas cececesacecevecocacn tdavsaccaaccssocsvssoan cecvevectoen ~asecncecceccccacess ISR .
SUMMARY:

S eecceocacen e . [P <eesncces cace
eeesenaasesoctaitecteressstosasccsnroansestnss ceeeoen aeemcecancs eaeemeecsecesedatcreascceccevecans veveces .

Disgnosis.

NOTES: .cconeemnacnciecacerereconnanancncs cecararescsscosscsscacndsecaccoce cesssseecssatsnacrscnnsnnesn .
SUMMARY: Typoillness.....cceceeecuencccccceen evesecacerssnas Days sick.......... In bed

Medical and nursing.............. vocecssee o cecescsccccnasencacscscceconed

Diagnosis.—Unfortunately, during the 1918 epidemic no epide-
miologic record was made of the influenza outbreak upon the island;
consequently, the information as to this outbreak is confined to a
statement of the individual made during the eanvass of 1920, as to
the presence or absence of an attack in 1918, together with a state-
ment of the preventive measures practiced at that time.

“The island outbreak of 1920, coming, as it did, at a time when in-
fluenza was epidemic over a large portion of the United States and
displaying the features of a rapid spread, high attack rate, and a
typical symptomatology in the majority of cases, gives no room to
doubt that the outbreak was one of influenza.
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The 1920 Epidemic.

- The diagnosis in individual cases was made from a careful study
of the epidemiologic circumstances in the household and of the
symptoms as related by the patient, or, in the case of young children,
and a few persons not seen, by other members of the family. Asis to
be expected, the epidemiology is not always helpful and the symptoms
are sometimes so mild or atypical as to leave reasonable doubt as to
the nature of the ailment. These cases of uncertain type have been
recorded, for the purpose of this study, as of doubtful nature, 25 such
cases having been found. This number is relatively so small and
their distribution so uniform, however, as to render them unimportant
in so far as the general picture of the epidemic is concerned. More-
over, the absence of sickness among the islanders prior to and follow-
ing this epidemic renders it probable that some, at least, of these
atypical cases were influenza, and for these reasons these cases have
been carried in the totals throughout this study.

The relative frequency of the various symptoms as related by the
informants in the 369 cases is given in Table I.

TaBLE 1.—Relative ency of various symptoms, as related by the informants, in 369
ﬁ”cl‘m of z{tﬂuenza on gc‘lll’eya Island, 1920. 4 ) ’

Unde-_| Per cent

Symptom. Present. | Absent. termined.| present.
208 47 24 ]
279 86 4 76
28 105 36 68
219 144 6 60
190 130 49 59
191 138 40 58
175 182 12 9
158 164 | 47 49
133 220 16 38
123 215 31 36
124 243 2 34
105 225 ] 2
kel 255 7 23
68 204 7 19

" Measures of suppression.—The appearance of influenza in 1920
found the island in a period of transition from the old to the new
health régime under the Ohio Griswold act, hence, essentially without
public-health machinery. Owing to this fact and to public apathy
no repressive measures were instituted. The school did close on
January 30, but only after illness among so many teachers and pupils
rendered its continuance impossible. All other collective activities
upon the island, church services, poolroom, recreation parties, ete.,
continued, the people not even being warned to exercise individual
care. The only island physician, Dr. H. M. Jump, administered. to
the ill until February 13, when he fell a victim to influenza-pneumonia,
of which he died some eight days later. An outside physician was
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then secured. The nursing situation was handled entirely by the
islanders themselves, no skilled assistance being available.

Shore communication.—The formation of ice during the early part
of January rendered crossing difficult, until it had frozen to sufficient
thickness to support the weight of a man. The first person is said to
have crossed on the ice on January 21. For some days prior to this
time the somewhat irregular trips of the mailman were the only
means of shore communication. The weather remained cold, how-
ever, and the ice thickened, and on January 27 the first automoblle
drove over the ice to the mamland From January 21 onward an
undetermined number of people, of whom we have only partial
record, visited the island, and a small number of islanders visited the
mainland more or less regularly. The epidemic may be said to have
begun on January 24.

The attack rate.—Among the 689 people upon the island during the
course of the epidemic, 369 were affected—an attack rate of 53.5 per
cent. There were two fatalities. The distribution of the population
and cases by age and sex is given in Table II'

TanLE II.—Sex and age dumbutwn of the lation and of cases of influenza and
agioub{ful illness {:n Ke’l)loegr Island, 1920 f f ﬂ

Population. Cases of influensa and doubtful illness.
Influenza and doubtful.
Definite influenza.] Doubtful cases.

Age Total cases. Attack rate,

(years). :
4 g g g 3
(]
c E g 5 5 ] il
; & 1A A - alg|a|d|s|a& [

Under1l 4; 4 13 4 0 4 1 [} 1 5 0 [ 56 0 38
1-4..... 36 78 8 20 48 3 1 4 29 2] 50 66 58 64
§59..... 39 40 Kt 2 21 43 1 1 2 23 22 43 ] 7] 57
10-14...] 36 437 M| 20 21 41 1 1 2 21 2 43 58 51 54
15-19...| 2 24 51 w 1 2 0 1 1 17 12 29 63 50 57
20-24...| 18| 27| 4B z B| 2 0 2 2 71 15| 22| 4] 56 51
25-29...| 25 2 43 1 17 23 1 i 2 12 18 30 48 78 63
30-3¢4...| 28| 21} 55| 17 16| 33| -0 0 0| 17| 16| 33| 61| 59 60
35-89... 17 20 37 9 lg 19 0 0 0 9 0 19 53 50 51
40-44...| 2t 14 37 8 16 1 1 2 9 9 18 43 56 49
45-49...| 2| 17| 39 8 5| 13 0 0 0 8 5| 13| 36| 29 3
50-54...] 22 16 38 13 8 b 0 2 3 13 10 23 58 62 61
55-569...] 21 3 34 8 4 13 1 2 3 9 6 15 43 46 44
60-64...] 10 6 16 3 3 [] of .0} 0 3 3 6 30 50 37
65-69...| 12 9 21 3 5 81 2 [} 2 5 5 10 42 55 43
70 and . :

over.. 10| 11] 2t 3 3 6 1. 1 2 4 4 8| 4] 38 38

Total.| 357 | 332 689 l 179 I 165 | 344 12 13 25 191 | 178 | 369 | 53.5 | 53.6 | 53.6
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Early cases.—Cases of doubtful diagnosis which may have been
mild or atypical influenza occurred as follows: One in November,
one about December 12, one about December 25, one January 1,
three about January 15. None of these cases had been off the island,
two were infants, and the others were adults. . No connection could
be traced between these cases, nor between these and subsequent
cases.

The first clinically definite case of influenza developed January 3
in a carpenter who lived by himself, had not been off the island since
November, had had no visitors from shore, and had been in very
limited contact with island people. To his knowledge he had been
in contact with no ill persons. He had received some Christmas
packages, including eatables, from the mainland during the latter
part of December. :

The next clinically definite case occurred on January 12 in a
machinist, whose family consisted of himself and wife, the latter
becoming ill with the same ailment two days later. These people
had not been off ghe island during the winter, had received no visitors
from the mainland, and had had no known contact with ill people.
The source of infection is therefore unknown. The next case ap-
peared 12 days later, on January 24, in the wife of a fisherman. She

- had not been outside her own yard since the birth of her baby, which
was 6 months old, and had had but few visitors, none of whom
seemed to be ill. Her husband became ill on January 25.

On January 26 four cases developed in members of two foreign
families, which were neighbors, three of the patients being school
children and the other a quarry workman. These early cases were
well scattered over the island (see Map 1), and, with the possible
exception of the cases of January 26, no connection could be traced
between them. During January 27, 28, and 29 influenza made its
appearance in 29 island homes and in 25 of these the first case was
in a school attendant. (For distribution of these early cases upon
the island see Map 1.)

Chronology.—The chronology of the epidemic by day of onset
may best be studied f)y referring to Table III and Chart 1. From a
consideration of this chart it will be seen that the epidemic, which may
be said to have begun on January 24, reached its highest point on
January 31, on which day 52 new cases appeared. On February 1
there was a remission to 24 cases and then followed a rise to a second
peak on February 2, on which day 39 new cases occurred. From this
date there was a rather rapid decrease in the number of cases until,
on February 16, new cases practically ceased to occur.

53201°—21—2
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FACTORS INFLUENCING THE SPREAD.

School.—The rate of diffusion of the disease over the island is
perhaps best indicated by the dates of onset of the first cases to
occur in the individual households, since subsequent cases in the
family may be, and probably are in many instances, due to contacts
within the home. In Map 2, lines 6f known contact between the
first case in each house and earlier cases are graphically indicated by
means of arrows. From a study of these first cases it is at once
apparent that contact at school is traceable in a surprisingly large
proportion of them. (See Table IV and Chart 2.) The first case of
influenza in each of the 112 affected families developed after exposure

as follows:

Following exposure in the schools. ... ... ... .o..o.cioiaiiaia.. 39
Following other known eXposure.........cceeieieieecicneacncnens 51
No known eXpoSure. . ....coouueeinneiaceaneesaceaaceoncanceacaan 27

B0 7Y 117

It will be noted that 117 cases are here considered in the 112 families,
there having been five households wherein two cases were syn-
chronously attacked, one having been exposed at school and the -

other elsewhere. 4
From a consideration of Chart 2 it will be noticed that the curve

representing cases in school children had two distinct peaks, a feature
less sharply marked in the cases among persons not attending school.
The intervals between the first and second peaks in the two curves are
two and three days, respectively. When the maximum number of .
cases for any one day among the two groups is considered, it is seen
that the school cases reached their peak five days in advance of the
group not attending school. That this is more than a chance happen-
ing would appear from a study of the 42 families in which cases -
developed both in school attendants and in others. In these 42
families there were 81 cases among school attendants and 126 cases
among other members of the same households; yet the 81 school
cases furnished the first case in 32 of the 42 families, and in five
additional families they were tied for first place, while in only five
households were other than school attendants the first to become ill.
The large total number of first cases developing among others than
school attendants in the family is accounted for, in part, by the
considerable number of households in which no school attendants
resided or in which the school attendants were not ill. Referring
to Table IV and Chart 3, it is seen that the two curves which represent
the total cases, by day of onset, among school attendants and others,
are similar, in that each presents two peaks, but that peaks in the
curve which represents the daily occurrence of cases among school
attendants are two days ahead of the respective peaks in the similar
curve for cases not attending school.
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This earlier occurrence of the epidemic among school attendants
might be explained by assuming, first, a common source of infection
for school and nonschool cases, and that the school children, being
in a special age group, possess a shorter period of incubation; second,
that the school offered a special opportunity for infection. If the
latter assumption be true, it would seem that school attendants who
spend the greater time at school might be affected somewhat mcre
frequently and ecarlier than those spending less time, and it was
thought that a comparison of the school children who carried their
dinners to school, with those who went to their homes for lunch,
might furnish a test of this hypothesis. Reference to Table IV will
show that there were 46 school cases among 80 school attendants
who carried their dinners, and 41 cases among 77 who did not carry
their dinner, or attack rates of 57.5 and 53.2 per cent, respectively.
Referring to Chart IV it will be seen that cases in those pupils who
ate their dinners at school had a definite tendency to occur earlier
than cases in those who went to their homes for lunch; for in this
group 30 cases (65 per cent of the total) developed before, and 16
after, the closure of school, whereas in those who went home for
dinner, 15 cases (37 per cent) occurred before, and 26 after, the
closure of the school, notwithstanding the fact that those who carried
their dinners lived for the most part in the more remote portions of the
island where one would expect them to be less exposed to early
infection through contact with the general island population. These
two groups of school attendants, moreover, are fairly comparable
in respect to age, although there is a somewhat larger proportion of
younger children among those who carry their dinner than in the
other group. As will be mentioned later, however, the primary
room had the lightest attack rate of any room in the school. Again,
if the school actually served as a center for the dissemination of
influenza, one might expect that the nonschool-attending members
of families having children in school, one or more of the latter develop-
ing the disease, would suffer earlier than the members of households
where no school attendants resided; while if all were exposed equally
through a generalized or common source of infection, and the earlier
occurrence of cases among school children is due to a shorter period
of incubation, there should, it would appear, be no great difference
in the curves representing the chronology of the epidemic in the two
groups of people, since the two groups are similar in all particulars
excepting exposure to school attendants.

Referring to Table IV, and Chart 5, which represent the daily
occurrence of new cases in the two groups, it may be seen that there
is not only a marked difference in the character of the curves, to be
considered later, but that the pcople associated with school cases
reach the maximum number for any one day three days in advance
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of those not associated with the school eases. It is difficult to explain
these facts on other assumptions than that the school was a source
of disseminating the infection. (A small group associated with
school cases who were not ill is given in Table IV, but their number
is too small to indicate whether children who were exposed but did
not become il may or may not have carried infection.) That this
conelusion is correct is, we believe, also indicated by comparing the
curve which represents the daily oceurrence of new cases among
the individuals attending school or in contact with school atten-
" dants, with the graph for the remainder of the population (Charts 2
and 5). It will be seen that the eurves representing the ehronology
of the epidemic among school exposures have two peaks; whereas
the eurve for the nonschool exposures is a relatively smooth curve
of one peak, and it may be that the remission in the epidemic among
the former group is related to the closure of the school. On January
28 there were 18 pupils absent from school; on January 29, owing
to the illness of a teacher, the seeond room was not in session, and
58 pupils were absent; and on January 30, owing to the illness of
another teacher, another room was not in session, and on that day
88 pupils were absent. School did mot open on January 31, nor
thereafter until the epidemic had subsided. - .

It seems that the first wave of influenza among the school aften-
dants (Chart 3) is definitely due in some way to school exposure as
deseribed above, and the remission of January 30, it would seem,
may be due to the dismissal of a portion of the rooms and te a thin-
ning out of the remainder of the pupils, which certainly would render
the .school a less efficient means of exposure. This conception,
moreover, eoincides with what we believe is the probable incubation
pemd of the disease, as will be discussed later. The second increase
in daily oecurrence of cases among school exposures, as shown in
Charts 2, 3, and 5, corresponds rather definitely -with the increase
ameng the sssociates who did not attend school, and is probably
due to the same general causes.

If we admit thet the school was instrumental in spreading the
disease, it naturally becomes of interest to ascertain the circum-
stances conducive to the spread of the epidemic among the pupils.
The seating arrangements and plan of the various schoolrooms,
together with the dates of attack, etc., are shown graphically in
Figare 1. 'The school building is a large, brick strueture, eentrally
situated on the island. There are six rooms in the building, four
of which are used as study and recitation rooms, and two for recita-
tions only, various classes going to them for & few minutes each day.

“The building is heated by hot air furnaces located in the basement.
The water supply is from a large cistern, which stores the water
collected from the roof at time of rainfall No water had been
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permitted to enter the cistern for over two months. A large stone
vessel, kept filled with this rain water and supplied with a vertical
type of bubbler, which' may be “touched by the lips, holds the

drinking water. There are no common drinking cups. The base-
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ment is also supplied with stationary wash bowls and bar soap.
Paper towels are furnished. The school is supplied with open priv-
ies. A library is maintained, from which pupils may take books
to their homes—a privilege more or less used by all classes. The
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number of books exchanged in any one day, however, is not large,
and in view of the rapid spread of the infection among the pupils,
it is not felt that this is an important means among the possible
agents of transmission.

A recess of about 10 minutes is permitted twice daily, and during
this time there is free intermingling of the children, mostly in the
open, however, weather permitting. The pupils who bring their
dinpers are not required to eat in their own seats, and they have a
tendency to collect in groups about tables. No food is served at the
school, no dishes are supplied, and the exchange of food is not com-
mon. There is, of course, abundant opportunity for ““droplet infec-
tion,” as well as more indirect metheds of transferrence of saliva
from person to person. The attack rates in the different school-
rooms were as follows: '

42 18 £2.8
37 20 54.1
33 18 54.5
45 2 .1

In studying the chronology of the epidemic among different occu-
pational groups it was found that, with the exception of the school
as above noted, the other occupations were affécted practically
synchronously, and it would seem, therefore, that these may be
considered as subjected to about the same opportunities of infection.

TasLe V.—Incidence of influenza in persons on Kelleys Island known to have aitended
. . ¢social gatherings n Januery, 1920. S

e [=en] s | = [az
s :gg ég 'é_g'
'gﬂ E%-% 'Sp, (1%
, ﬁ§ g“‘é‘ S3 & -Eg
1.3 3 - [}
Nstareof party. | §, - ;‘ g ;é EE g 23 g Remarks.
w8 |g8a| TF 8 |uw8s] = '
=0 S
F G
&=
g |z S 2 8 = &
......... 1 3 0 0 7] 3| 43| Lunchserved.
g:!'xdoomy ....... }:ﬁ, 23 15 3 0 18 12 67 | Games and lunch.
8l ng party..... Jan. 24 (2) g 8 }g 5 g 8leigh ride and supper.
miif'.‘.llifi %::f 'g 1 e 1l 7| 84| Gemesand lunch.
Maguended -\ an. ®| 1| 8] 3| | 2] 7| Dance butletlunch.
Totll . eceemerfocoesecccovecncctennaceacoaacnnas 118 76 64

" Other possible influences considered: Parties.—A number of parties
were held upon the island just prior to and during the early part
of the epidemic, as follows: January 18, 20, 24, 27, and 28. (See
Table V) It will be noted from Table V that these parties were
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attended by from 7 to 30 people. It is difficult, however, to estimate
the effect, if any, which these parties may have-had in spreading the
disease, owing to the fact that the number of people at any .one
party was small, the same people often attending several of them,
and it is known that many persons in attendance had definite expo-
sure to multiple possible sources of infection at school, in their own
home, or elsewhere. The party held on January 29 deserves especial
mention. This was a masquerade dance held in the village hall
and attended by 30 persons. A buffet lunch with a beverage was
served, the latter by means of individual paper cups. In attendance
at this affair there were three people who were coming down with
influenza and who were actually ill at the time. Six people were
present, moreover, who had cases of influenza in their families at
home. It would indeed seem probable that some cases might
develop from such exposure, and the high attack rate in this group
(76.8 per cent), notwithstanding the small number involved, may
be significant. The school children in attendance were mainly
from the high school, which had the highest incidence of any room
in the school (71.1 per cent), and it may be that there is a relation
between these two attack rates.

Milk as an agent of spread.—Fresh milk for the island is entirely
a local product. The individual dairies are too small in most cases,
however, to permit of separate study, hence we have grouped them
for this purpose into those supplying a single household and those
which produce an excess for sale to other families. It would seem
that in the former group milk could not be a factor in introducing
the infection into the home, although in the latter such a possibility
might exist through the milk, returned containers, etc. Reference
to the summary of this study, Table VI, shows, we believe, that
milk was not a factor of importance in spreadmg the influenza at
Kelleys Island. A study of the chronology in the different groups,
moreover, leads to the same conclusion. (Table VII.) A further
study of those families using milk from dairies which had influenza
in the household failed to show significant variation either in attack
rate or chronology when compared with users of milk from dairies
having no ill attendants.

TaBLE VI.—Incidence of influenza in families receiving their milk supply from various
" sources, 1920. .

Numbet Number | Number
kol e | .| ol [

26small dairies..........eieeeeenieeeneiiinreaaneccnaeanenes - 107 487 264

One-family dairies. !g g ﬁ %

Bohmown. L A #| B a
k{7 D S - 160 689 369 34




-July 22, 1921,

1691

-t

S0 CUT CET 8 R (U CRE PR SRS T CR I ) BRI

v wlvleletelel el Flfelpeofrfofobobeobofo e usoun

: 4 YW Jo exmog
R O Y S0 (R SO 1 S CR PR C AP A (B O Aol Wiy

tltlelztslzierslz]z hq...o..o.. | 3 ARk R LI CERI ARL AR SR (LN EA R ..8—.—3%:

ecelesolecafece|eccfecclacelecefeccfocrlanclenn oo

© ™ N m
0
.
.
N
O
.
.
-
-
0
.

‘8903,
‘aaouxun

€2| S| e1} €T 1T| OT| 6| 8T| A1) 91| ST| ¥E| Q1) ST TE|OT{6 |8 | 2|9 | S|P [€|C | T |12|00|6K (8T |LZ)08|S3 |9 QI (VYL GE| ¥ (€ —mﬁa_m

*&iddng

“qNBH ~Lisniqeg ..Egn m... m

‘0361 ‘sa9unos 38:3 wosf gous Sususvyqo suossad uy ssuanyuy fo ouspous Agd— TIA TV



July 22, 1921, 1692 -

TABLE VIII.-;Incidnm of influenza in families according to source of water-supply,
: 1920.

Number | Number
Source of water. of of : Nllillli.bu Pameent

65 129 55
21 101 68 67
2 10 4 40

1eo| 689 369 5.5

Water as an agent of spread.—A summary showing the principal
sources of water supply and the attack rate among users of each is
given in Table VIII. Rain water is collected in family cisterns.
No fresh water had been stored for over two months, owing to lack
of rain. In many of the homes the supply of cistern water was low
and was supplemented by water carried or hauled from Lake Erie.
Others used raw lake water as their chief supply. Two drilled wells
on the island supplied two families. No evidence incriminating any
one of these sources as a carrier of influenza was found.

Insects.—Insects need not be considered, as the weather was too
cold for them to be active.

Crowding.—The possible influence of crowdmg, as indicated by a
consideration of the number of rooms per person in the various
households, is shown in Table IX. In 1920 it will be noticed there
is very little apparent relation between the number of rooms per per- .
son and the attack rate, whereas in 1918 there is a tendency for the
attack rate to vary directly with the crowding. This question will
be considered later.

Economic status.—There is not a wide range of economic condi-
tions obtaining on the island; consequently this locality is not as
suitable for studying this question as a region where the extremes of
variation are more pronounced. The economic status was recorded
entirely from the general appearances and conditions of the home,
The results of this study are shown in Table X. It will be seen that
in 1920 the attack rate was lowest in the lowest economic group,
whereas in 1918 the reverse was the case.

Housing conditions.—A consideration of the attack rates among
those living in poor, average, and good houses is shown in Table XI.
It will be noticed that in 1920 the poorer houses were less visited by
influenza, whéreas in 19i8 the reverse was the case.’
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Tapee IX.—Fecidence: of wefinance mmkmmwmmdwdm 1918
an

. Number of cases. | A v A Per cent attacked.
Rooms | Number | erage | Average
Number of families. per of per- rt&!:ls bed;g)ms
person. | sons. | j999 | 1m8 | person.. | persen. (1920 1918
37 i m 82 0.7 0.377 52.5 24.3
ar| o %» .37 .9 55.6 15.8
o &= 5 z2&| .| szl w3

3 i

Tapse X.—Incidence of tnfluenza in. rela;i;;t to economic status of families, 1918 and
1920.

' Number of'eases. | Percent attacked.

i Number
Beenomic status. Families:|: of per- |-
! | sons. 1926; 018 1920 1018
POOT. ....cremrmane 68 339 17| a 4.4 26.8
Average... 45 174 110 2 63.3 15.5
Well-to-do: @oi Hy 18 63.0 10.2

TaBLE XE—Inectdénee of mﬁucm mav;il;tfgn to: hodaing conditions of families, 1918
-1

o

. Xumber Number of cases. | Per cent attacked.
Housing conditions.  Families\| of.per- |- -
sons. 1920 1918 1920 1918
PBOOE....crrremreevmeencasneconancanconecasl 4G 193! 66 51 3.2 2:5
2T 140 81 23 51.8 16.4
3. 358 | 21 | a8 I 157

Tapre XIL.—Inesdence of influenza in m to general sanitation m the Fomes, 1918
: £920.

Number of.cases.. | Per cent attacked.

- ‘Nuntber:
General sanitation. Families.| of per-
sons.. 1989 1948 980 1918
Poor. ...... eeemeeae e emmnea e . 50. 21 | nr| 39.8 32
AVETBZO. - e nrenenencananencanencecaesesanes 41 167 102 | 17 61.2 10.2
Good......... . ) . 60: 228 |. 48| % €5.3 10.9

General Sanitation.—A consideration of persons living under poor,
average, and good general sanitation in their homes is shown in Table
XII. It will be noticed that the apparent influence of this factor is
also exerted in opposite directions in the two epidemics of 1918
and 1920, respectively. Generally, it may be said that those persons
whom we usually consider the more fortunately situated suffered
relatively more severely in the 1920 epidemic than did their poorer
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neighbors, whereas in the 1918 epidemic the reverse held true. - This
matter will be referred to again when we consider more fully the 1918
epidemic. .
’ INCUBATION PERIOD.

If we are correct in assuming that the first case of influenza in a
household is often the source of infection for subsequent cases, it
would seem that a consideration of the interval between first and
subsequent cases might serve as a rough index of the incubation
period. The number of cases available for this consideration is small,
but we believe the information relative to them is accurate. In this
study, when two cases occur on the first day of illness for that house-
hold, one is not considered subsequent to the other where a com-
mon source of infection is known. A curve of frequency giving
the occurrence of subsequent cases after first cases, by interval in
days, is given in Chart 6. The cases occurred as follows:

Interval, in days: Cases.
Tessthanl.......c.......... eeeececeencecccaccaanacann 3
P 42
2 e tttiteteeiectcececececeeccacecccccesecacaacsacannnsn 57
P AP 37
N 40
3 RN 17
PRI 13
T e e eeeieeeeaceecaeectacacaacancanaensacasaannaanaan 3

There were found, moreover, 27 cases where a known definite ex-
posure was followed by an attack of influenza. These cases are sum-
marized in Table XIII. It will be noted that in some of these cases
the time of exposure extended over a day or more; hence the only
determination of the incubation period possible in these cases is to
define it within certain limits. Considering the introduction of the
infecting agent to date from the first exposure, however, since the
27 persons were evidently susceptible, we have the following:

Incubanonpemd in days: Cases,
........................... sesecrerscecsrrrecasecancee 9

2 ................................ reensens cereseresennns 6

. 8
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(IN FAMILIES WITH MORE.

CHART 6: INFLUENZA
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TaBLE XIII.—Summary of 27 known con;gcts Jollowed by influenza, Kelleys Island,
1920.

Date of expo- Day of iliness
stire. Inter- [°8
Home| 500 ! gox. l:tfeg valin | & ‘g'ﬂ‘c%‘:;. Nature of contact.

No.
From—| To—

Jan.281........ Feb. 1 4 |1st.......... Visiting cases.
Jan.28 | Jan.29 | Jan. 31 23| 1st.......... As‘;oe;niated with ill persoms at a

ce.
Feb.2|........ Feb.4| 2 |34 34, and | Visiting cases.
Feb.1[........ Febd| 1 |1t &k, and| Do,
lstah!d, and | Caring fot ¢ases.

2d.. ... Visiting cas
) T TR Assoiiatad with in persons at a

dance.
1st ... ..... Gave violin tessons to il boy.
Ist.......... Kiqsod and visited with ill nephew.
isiting cases.

B2 IT 250N 2x ¥ 8 N B,

BRRE BESP L8 92 SYLNRITEN PR I 2 2 55
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s

~

[}

&

(>}

Do.
) 1 N Ass%l ated vnth {11 at & danoe.
Jan.29)........ an. 31 llﬁ .......... Vi 0. ol .
.31 | Feb.2 [Feb.3| 33 |2st.......... ls!ﬂnf caring for cases.

Feb.4 |........ eb. 7 mﬁm, and | Caring for cases.

Jan.290........ 1 st and 2d...| Visiting cases.

Jan.80|........ Jan. 3l ls:ti!:’l 2d; and | Caring for odges.

Jan.24). .. .. |3sn22i 3 ... ...|Visitingcases

Jan.18 | Jan. 29 | Jan.31 23| Ist.......... Vnﬁited mﬁ had refteshments at

ome of
301 Feb.21f........ Feh.3 1 ist... ....... Vm
104 Feb.5 |.. 20000 Feh.7| $ |ehand7th 0.
121 Jan.30 | Feb.1 | Feb. 3 54 | 1st and 2d... Caring Ior cases,
147 Jan.30 | Feb.3 | Feb. 8 -4 | Ist, gd ad, -
an X

152 Feb.3........ Feb. 4 1 |1st,2d,and 3d| Visiting cases.
154 Jan.31| Feb.1 | Feb.2 o1 |isb.. ... Husband returned from mainiandill.
}g Feb.14| Feb.16 | Feb. 18 0-2 ;%t ,2d, and3d| C for dases.

Feb.2|........|Feb.3 1 [2d........... Visiting cases.

It will bo noted from Table XIII that the incubation periods in
these 27 cases appear to bear no definite relation to age.

PERIOD OF INFECTIVITY.

By referring to Table XIII it will be noticed that 12 of the 27
cases followed exposure to cases in the first day of illness only, and
10 were exposed to cases in the first as well as subsequent days of
illness. This high proportion of attacks following exposure to cases
in the early stages of the discase in these 27 cases can not be taken
to mean necessarily that cases are more infectious early in the illness,
for cases exposed later in the disease are apt more often to be later
in the epidemic when multiple exposures are more common; and, as
we have no way of telling which exposure is effective, these cases
can not be utitized for the purpose of this table.

The spread of the epidemic among school children would md!cate
similarly the infectivity of early cases. A survey of the pupils and
teachers showed that definitely ill. persons actually attended school
as follows: January 27, two; January 28, one; January 29, three.
(See Fig. 1.) No ill persons attended school for more than one day
of definite illness. These cases, together with those of gradual onset
who may have attended school in the early stages of influenza, but
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who were not then feeling definitely ill, may account for the spread
in the schools without assuming the existence of well carriers, which,
however, may exist; and several early cases were found which rather
suggest this possibility. Numerous examples, however, were found
of people mildly ill or in the first stages of an attack, attending
school, parties, church, etc., and it is probable that such cases are
important agents of spread whenever an outbreak of influenza occurs.

Ezxposure—In the 27 cases where the illness followed a single
definite known exposure, the character of the contact is given in
Table XIII. It will be noted that—

13 cases followed the visiting of ill friends;

8 cases followed the nursing of ill friends;

4 cases followed exposure to ill friends at a dance;

1 case followed the giving of a violin lesson to an ill pupil; and
1 case followed kissing and visiting with ill nephew.

The 1918 Epidemic.

The epidemic of 1918 found the island with a somewhat larger
population than it had during the 1920 epidemic, as the quarries
were running at capacity in order to meet the urgent calls for lime-
stone for use in the steel industries. Navigation was open, and not
only were cargo vessels calling at the island, but a regular passenger
schedule was maintained by gasoline launch to Sandusky, and a
tourists’ boat, the Arrow, stopped at the island twice daily on its
trips from Sandusky and Lakeside to Put-in-Bay; also, private
launches made trips in good weather; consequently the shore com-
munication was better than was found during the winter of 1920.
Of the 689 persons found on the island in 1920 there were 136 who
stated they had had influenza in 1918. (See Table XIV.) Nine of
these people were on the mainland at the time; hence, 127 among
680 persons were affected in 1918, or an attack rate of 18.7 per cent,
compared with an attack rate of 53.4 per cent in 1920.

TaBLE XIV.—Ser and age distribution of cases of influenza on Kelleys Island, 1918.

.

Population. Cases. Attack rate, per cent.
Age (years). 4
Male. |Female. gi";‘ Male. chale.! g;’g‘ Male. |Female. sz.‘()gsl
4 13 1} [ 0 0 [1] 0
335 78 7 3 10 17 8 13
40 9 10 7 17 26 17 22
43 KL 11 12 23 3t 28 29
24 51 [} [] 12 2 25 24
7 43 3 < 11 19 30 26
23 48 10 5 15 49 22 31
27 55 4 3 7 14 11 13
20 3 5 5 10 30 25 2
18 37 1] 2 8 29 12 2
17 35 5 5 10 23 30 26
16 3 2 1 3 9 8
13 3t 1 5 ) 5 38 18
[] 18 3 0 3 30 [ 19
9 21 [1] 1 1 [ 1 5
1 21 (1} 0 0 0 [} 0
;| em| w| 6] 13| w4 10| 197
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Influences in spread and repressive measures employed.—Upon the
appearance of the epidemic in 1918, about October 15, the local
authorities applied strict measures aimed to check its spread.
Schools and churches were promptly closed, and all public gatherings,
parties, dances, public weddings, etc., were prohibited by ordinance.
The post office was closed during distribution of mail, and when the
doors were opened only two or three people were allowed to enter at
one time. Soda fountains were forced to suspend operations, and
the saloon, although permitted to remain open, was compelled to
remove all chairs from the lobby and te allow no gréups to congregate.
People were warned of the danger of visiting the mainland. The ill
were quarantined in their homes, as were the remainder of the family.-
The conditions on the island, moreover, were ideal for the enforce-
ment of these measures; the territory was limited and isolated, and
the inhabitants were well known to each other and to the autherities.
From a wide inquiry that was made, it would seem that these measures
at that time met with popular approval and were well observed. It
will be noticed that these repressive measures contain no provisions
likely to influence the spread of the disease within the household
when once the infection had gained admittance, and when the people
of the affected families during 1918 are considered, it is found that
they had an attack rate of 53 per cent against an attack rate of 71.5
per cent for the inhabitants of homes where infection eccurred in
1920. It is probable, howevver, that the figure representing the attack
rate in this group for 1918 is too low; for our deta do not enable us
to eliminate the persons who may have absented themselves from the
homes in 1918 when illness appeared in the household; neither have
we excluded from the 1920 rate those mild doubtful eases which
might even be forgotten after 15 months. It seems possible, then,
that the virulence of the organism in the two epidemics may have
been rather comparable, and that the measures of suppression may
have been partially effective on the island. For distribution of cases
in 1918 see Map 3.

Other influences.—As noted above, the people who lived under poor
housing eonditions, those of lower economic status and of poorer
general home sanitation, were affected to a greater degree in the 1918
epidemic than were the more fortunately located individuals. (See
Charts X, XI, and XII.) It will be noted from the charts that these
people had & higher average number of persons in the households
than did the more fortunate families of each group, and it would
seem that there would thus be more opportunities for infection to
be introduced into the household than would be the case in smaller
families. This factor might be expected to have its influence, in
addition to those of housing, sanitation, etc., provided that the gen-
eral spread of the epidemic was checked before it had run its course
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through the exhaustion of the reservoir of susceptible individuals, as
seems to have been the case in 1918. Again, if there be an immunity
following attack, it may be that the higher attack rate in the poor,
the insanitary, etc., in 1918, may be related to the lower attack
rate in 1920. It would seem, however, that this is not the only
factar of importance, since a consideration of the attack rates for 1920
in the families where no illness occurred in 1918 still shows the well-
to-do, the better housed, and the more sanitary homes to have had
a higher attack rate in 1920. In these studies of the home condi-
tions we have ‘assumed that the living conditions in 1918 were the
same as those found in 1920; and although minor changes are
probable in a few cases, it is felt that they do not alter the general
conditions enough to be of importance.

Immunity.—Of the 136 cases who were ill in 1918 there were 27
reattacked in 1920, or an attack rate of 19.8 per cent for this group,
against an attack rate of 62.4 per cent in the group of population
not affected in 1918, a fact which, we believe, indicates the presence
of a relative though not absolute immunity some 15 months following
the infection.

That this conclusion may be correct is indicated by a study of 25
families in which 56 cases developed in 1918 and in each of which
one or more members became ill in 1920, thus rendering it probable
that the occupants of the respective homes were more or less equally
exposed to infection during the latter epidemic. Among these 56
persons from these 25 families, who were attacked in 1918, 27 were
reattacked in 1920, or an attack rate of 48.2 per cent as compared
with a 100 per cent attack rate in 1918; whereas the attack rate
during the 1920 epidemic among the 66 members not aﬁected in
1918 was 77.2 per cent.

Certain surveys made in Maryland by the Umted States Public
Health Service in 1918 and 1919 (results unpublished), and studies
by Jordan and Sharp (Journal of Infectious Diseases, May, 1920),
show practically the same attack rate in 1920 among the people who
were affected in 1918 as among those who escaped. While Jordan
and Sharp interpret their findings as pointing to a lack of immunity
some 15 months following the 1918 attack, it appears to the writers
that this conclusion is not necessarily correct; for in the Maryland
studies and in those of Jordan and Sharp it seems probable that at
the conclusion of the severe 1918 epidemic a high percentage of the
relatively susceptible individuals from the people studied had been
affected, or, in other words, the unattacked represent a group of
people who were for some reason relatively immune. Consequently,
in comparing the influenza incidence for 1920 among the people who
were attacked, with that among those who were not attacked in 1918,
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they are comparing the attack rate of two groups, one of which was
100 per cent susceptible in 1918, since all had the disease—that is,
barring mistakes of diagnosis—against another group including
presumably a certain proportion of relatively immune individuals,
and find the immunity of the first group, as measured by rate of
attack, to be raised practically to that of the second group after a
period of 15 months. At Kelleys Island, however, as above noted,
it seems that the 1918 epidemic for some reason, probably due to the
natural isolation and to the repressive measures taken, failed to
exhaust the supply of susceptible individuals, thus leaving us a
more satisfactory group for comparison.

That the group which escapes infection following exposure to
influenza is composed of relatively more immune people, is indicated
by a consideration of the 50 island households, in each of which one
or more cases developed in 1918, and the 110 families in which no
cases occurred during that epidemic. In 1918 the 50 households
developed 127 cases, leaving 112 nonaffected members. The 110
households which developed no cases in 1918 comprised 441 indi-
viduals. During the 1920 outbreak the 112 much-exposed and non-
attacked persons of the 1918 epidemic developed 52 cases—an attack
rate of 46.4 per cent—whereas the 441 persons not ill and less exposed
in the 1918 outbreak furnished 290 cases in 1920, or an attack rate
of 65.7 per cent.
: . Summary.

- 1. The public school, which remained in session without medical
supervision of any kind during the early portion of the 1920 epi-
demic, served as a center for the spread of influenza upon the island.
We do not mean to infer that prompt closure of this school would
have prevented the 1920 epidemic, but it does seem probable that
it would have delayed it.

" 2. It secems probable that the measures of suppression as applied
during the epidemic of 1918 were partially successful at Kelleys
Island, where it must be admitted conditions were rather ideal for
such procedure.

3. Milk and water had no apparent relation to the spread of influ-
enza upon the island in 1920.

4. The apparent influence of crowding, housing conditions, eco-
nomic status, and general sanitation seems to have been exerted in
an opposite direction during the two epidemics (1918 and 1920).

5. The incubation period most frequently observed appears to
have been from one to foyr days.

6. A relative immunity seems to be apparent 15 months following
the 1918 epidemic.
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COURT REFUSES TO ENJOIN ERECTION OF TUBRRCULOSIS HOSPETAL.

The Supreme Judicial Court of Massachusetts has recently refused
to enjoin the erection of a tubereulosis hospital as a nuisance.

Under the law it was the duty of the city of Fall River to establish
and maintain within its limita a tuberculosis hospital. A site was
selected and this site was approved by both the local board of heelth
and the State depsrtment of health.

The plaintiffs resided in the vicinity of the proposed new hespital
snd sought to enjoin its erection on the ground that it wouald consti-
tute a nuisance. The court, however, decided adversely to them
and refused to issue an injunetion. The following is quoted from the
opinion:

Hospitals for contagious diseases must be established and maintained for the pro-
tection of the general public; and it is not to be assumed in advance that such a hos-
pital, well equlpped a.nd managed under the supervision of public health boards, will
be a nuisance. *

Without geing so hraswaay that purely mental discomfort can not constitute a
nuisance, certainly the law will net enjoin the erection of 2 municipal hospital on facts.
such as are disclosed by this. recerd, in order to pretect the plaintiffs from dangers
which are found tobe unreal. * * * Depreciation of the market value of the peti-
tioners” land, assuming it to be proved, would not be decisive in their favor. * * *
In Everett v. Paschall, 61 Wash., 47; 111 Pac., 879; 31 E. R. A. (N. 8)827 Ann. Cas,
1912B, 1128, relied on by the petitioners, the defendant maintained in his cottage,
adjoining the lots of the plaintiffs, a private sanatorium for the treatment of tubereu-
losis patients; and the injunction was granted partly at least under the influence of a
statute of that State which broadened the definition of nuisance. There is nothing in,
that case, norin Cherry ». Williams, 147 N. C., 452; 61 S. E., 267; 125 Am. St. Rep.,
566; 15 Ann. Cas., 715, to support a claim that a public hospital for the treatment of
tuberculosis is 3 nuisance per s¢.  In view of the findings of the master we should have
to go substantially to this extreme in order to say that the trial judge was not warranted.
in dismissing the bill for an injunction. * * ¥,

ADMISSION OF UNVACCINATED CHILDREN TO SCHOOLS

A decision concerning the attendance at school of unvaceinated
children has recently been rendered by the Supreme Judwul Court. of

Massachusetts.

1Cook et al. 0. City of Fall River, 131 N. E., 346.
28pofford v. Carlton et al. ,131 N. E., 314,
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The statutes of that State require the vaccination of children before
they can be admitted to the public schools, but an exception is made
in the case of a child who presents a physician’s certificate that such
child is an unfit subject for vaccination. A regulation adopted by
the school committee of the city of Haverhill required that such
physician’s certifieate of exemption be renewed every two months.

The children of the petitioner in this case were excluded from school
because they were not vaccinated and did not comply with the school
committee’s regulation requiring the renewal of a physician’s cer-
tificate. A writ of mandamus to compel the respondents, the school
committee, o admit the children to school was petitioned for, but the
court dismissed the petition. In its epinion the court stated as
follows: ’ :

# * % The intention of the legislature is clear that the exemption is not to cover
aksolutely the entire period of the child’s attendance, but the certificate is limited to
the period when his physical condition is such that in the opinion of the certifying
physician he is an unfit subject for vaccination. * * * The regulationisnot asmatter
of law so unreasonable or arbitrary as to be invalid, noris it discriminatory. * * *

DEATHS DURING WEEK ENDED JULY 9, 1921.

Summary of information received by telegraph from industrial insurance companies for
week ended July 9, 1921, and corresponding week, 1920. (From the ‘‘ Weekly Health
Index,” July 12, 1921, issued by the Bureau of the Census, Department of Commeree.)

Week ended Correspoending

) July 8, 1921, week, 1920.
Policies In fOPCO..ce. . cieeiieiiaiieecceaccceaccacenane 46,741,826 44,307,593
Numberof deathclaims. ...........cciiirieinannnn.. . 6,531 7,006

Death claims per 1,000 policies in foree.......ccoeveeees . 7.3 8.2
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Deaths from all causes in certain large cities o{ the United States during the week ended
July 9, 1921, infant mortality, annual rate, and comparison with corresponding
weez of preceding years. (From the ‘‘ Weekly Health Index,” July 12, 1921, 1ssued by
the Bureau of the Census, Departient of Commerce.)

‘Week ended Deaths under1 |pfant
| Julye ez | year. mor-
Estimated mw;;r:ﬂge tality
: ula- rato
City. P death Lo
tion, July rate per | Week | provious| ™
IRL | aths.| Tated | L0003 | P00 | year or | £aced
ea rate. y 9,
195, yearst | h ¢
Akron, Ohio.. 229,195 42| o6 17.2 4 14 38
115,071 37| 16.8|C 188 4/C 4 %
207,473 60 151|C 182 18| C 15 ceeaeee
.......... 752, 863 181 125| A 14.1 35|A 37
....... 186, 133 68 19.0 | A 23.4 13| A 11 eeeeeee
............ 757,634 149 10.3 | A 14.0 25| A 30 [}
........ 149, 957 28 9.7/ A 16.8 41 A 8 50
........... 519,608 114 11.4|C 10.3 16|C 18 62
........ 110,444 10.4] A 10.2 41 A 4 72
......... 119,672 36 157 |eceeenn.n b & 3 . 194
655 1.2 A 12.6 107| A 105 1(........
403, 418 118 15.3|C 15.4 8|C 9 53
81,138 10| 10.7|/C 9.5 24|C 23 64
245, 358 66 14.0{C 12.8 51C 8 58
165, 282 40| 126|A 144 7|A 4.
158,119 52 17211 C 6.1 5|C 1
263, 1. 64 12271 A 12.3 T |eceeccccececacncen
1,079, 450 220 10.7|C 9.7 57| C 108
120, 668 24 10.4| C 10.8 4|C 60
141,197 38 14.0(C 13.9 71C 8 118
............. 144, 340 24! 87]|.......... -3 IO
...... 325, 215 64| 10.3{C 131 11|C 12 85
...... 302, 70 121|1C 9.6 17|C 19 17
...... 103, 884 20 10.0|C 10.7 4|C 4 95
...... 336, 157 102 158/ C 10.6 15| C T leecaceen
611, 921 132 1.2 A 120 20| A 1 94
236, 083 90 19.91C 155 19|C 4 219
113, 757 20 9.2|A 147 3|A 8 48
165,2 59 1861 C 17.2 11]1C ' S,
468, 386 94 10.5| A 11.6 2] A 14 97
392, 815 72 9.6 C 10.2 é|C 12 34
122,036 44| - 18.8|C 22.4 4!C 4]eeceen..
New Bedford, Mass 125,012 17| 71|A 147 4|A 8 61
New Haven, Conn. 167,007 27| 8.4[/C 99 5/[C 2
New Orleans, La............... 394, 657 122 16,11 A 17.9 4| A 13 leeeneeee
New York, N. Y. 2202200000 5,751,867 1,060] 9.7|/C 95| 158|C 15 62
Newark,N.J........0000000000 424, 585 69| 85(C 110 12[C 16 53
Norfolk, 35 15,1 {..en...... 8liceeee eeee 142
38| 87|A703 2[A7773 25
39 10.3 |.......... 3 lecececes . 35
21 80|..cee..... 4]eeennn... (]
411 1.5| 118 56 163 67
179 18.5|C 127 32|C 32 114
56 11.0]C 12.0 4|C 9 40
35 7.6 C 12.3 71C 8 57
53 157|C 18.9 10| C 12 122
57 9.7|C 8.4 6{C 3 47
169| 1.2{C 1.5 19{C B leceeee,.
47 10.3|C 9.1 6|C 5 60
32 13.7] A 118 - PO 124
103 1031 C 12.2 4|C 10 23
66 10.5|A 7.6 8|A 4 67
16 80|C 17.0 1{C 9 22
26 10.0]C 115 4| C 6 60
31 9.1|]C 186 71C 10 8
46 9.5]A 137 51A 6 50
24 10.2| A 16.8 51A 9 7
126 14.5| A 13.8 14| A 12 82
25 1.5|C 9.8 41..... cesoefecencsce
54 15.2|C 63 12|C 3
16 £1|A 1L5 31 A 4
42 157|C 1L2 C 6
1 Annual rate per 1,000 population.
d:t“.‘l” tl‘l:lhotg:' data tmg*cmndnllggeek of the years 1913 to 1917, inclusive. “C” indicates
a for the corres; W year 1920.
3 Deaths under yen:ulmomrths—an.nnnﬂmhnodondwthsundulym{athowcekm
ted births for 1920. Cities left blank are not in the registration arca for births.

4 Data basod on statistics of 1915, 1016, and 1917.



PREVALENCE OF DISEASE.

No lmlth deparm, State or local, can effectively prevent or control disease without
knowledge of when, where, and under what conditions cases are occurring.

UNITED

STATES.

CURRENT STATE SUMMARIES.

Telegraphic Reports for Week Ended July 16, 1921,
‘These reports are preliminary, and the ﬁgures are subjoct to change when later returns are rectived by

the State health officers.

ALABAMA.

SV B onma

bt

ElcowBaBinonm

Ontario. 1

CALIFORNIA—continued.

Poliomyelitfs:
San Francisco. ..

COLORADO.

Typhoid fever..... .
Vincent’s angina. .
Whoopingcough......coooiiieeiiiiinnnnnne

CONNECTIGUT.

Cerebrospinal menmgxtns .................. veee
Chicken pox.....
Diphtheria. ............
Dyseatcry (bacillary)...
Influenrd...oooeeeennnn.
Lethargic encephalitis. .

Measles:
Hartford....ccoeennuirecnnnnnnniieeccenen
Willimantic.
Scattering...

Pneumonia (lobar). ..
Poliomyelitis. ...... .-
Scarlet fever...

(1705)
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CONNECTICUT—Continued.
Cases.
Tuberculosis (all fOrms)...cceeeeeeeeccacaacae. 56
Typhoid fever:
Hartford......coiiiimuniieinnniiiiieannnns .8
Scattering 10
‘Whooping cough 5
DELAWARE.
Diphtheria. ..ccoceeeiimiieiieneicencccccees 3
1
5
Tuberculosis:
15
1
3
14

‘Whooping cough......ccooonuiieccnnncncennan .

Dysentery (amebic). ...

Dysentery (bacillary)...

ILLINOIS.

Chicago
Ogle County—Grand Detour Towns!up....
Table GrOVe....coceemunierennnnianecnnns .

1706

ILLINOIS—continued.

]

Poliomyelitis—Continued.

Vermilion County—Jamaica Township....
Wyanet. . ..cceeeeeececcccnas ceccccccnnes .o
Scarlet fever:
Chicago......... ceen
Scattering. [P
Smallpox........ .
Typhoid fever.......ceiciineeecececeeanenasen
INDIANA.
Cerebrospinal meningitis—St. Joseph County..
Diphthena.....coooiemiiiiiniacnncocennas .
Rabies in animals—Vigo County.
Scarlet fever........cccoceeeeenn
‘Whoopingcough.......ccccvueeeeennnceas
LOUISIANA.

BalB wormmm

ER8me R FOOR .} SRR s BE~e R RobmBm

- RN RN - ROy - J O VN
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§»~33585

sq§~.48:a¥883

Diphtheria....ceeueeniiiieanennaes
Scarlet fever.

Cerebrospinal meDingitis.ccevecerncncaccacaces
Chicken pox.
AT S
Epidemic sore thraet....c......
MeasleS. ...oucteinciaccanocane
MEMPS..cccieaiaerneeccrannca
Ophtbalmia neepstorum...

won g B o

Peliomyelitis. ........... cee
1 Week ended Fridsy.

MONTANA.
2
13
Typhoid fever......coeennnnnenenannnn ceceocee 4
) NEBRASEA.
Chicken POX....ccuuueeeiiinnnncaneanannn ceenee 3
12
6
1
1
Scarlet fever:
10
13
8
15
Tubercutosis. ... 2
Typhoid fever.... 3
Whooping cough. ....ooeieiiiiiiiinanaaannnn 15
NEW JEBSEY.
Cerebrospinal meningitis......................
Chicken pox.
Diphtheria.....

Pneumonia..... ...
Searlet fever.......
Septic sore throat .
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NEW YORK—continued.

Typhoid fever...
Whoopingecough........coooiemannnn...

NORTH CAROLINA.

Scarletfever......coeeeeenniiiananaa...

1708

BEVBoBLuBYY

Reports for Week Ended July 9, 1921.

DISTRICT OF COLUMBIA.

]

e
«mmaugs—v—um—.

VERMONT—continued.
Typhoidfever.......cocciieiiameiaccccenannns
Whooping cough
Poliomyclitis:

Augus‘a County < 1
Chesterfield County....ceoeeuunneacaae ceeee 1
WASHINGTON.
15
16
40
6
12
39
13
5
55
2
b
2
4
3
14
‘WISCONSIN.
Milwaukee:
Cerebrospinal meningitis 1
Chicken pox.....c....... 14
Diphtheria.............. 17
German measles. 1
Measles........ 5
Poliomyelitis. .......ccoovenennnniiennnene - 1
Scarlet fever......cceemuiiiiiicnnniacnans . 3
Smallpox..... . . 8
Tuberculosis. . .2
Typhoid fever....... . 2
‘Whoopingecough......ccoeenvunneannnnen. . 32
Seattering: -
Cerchrosninal meningitis. .....cccceae.... -
Chicken pox............. .
Diphtheria........ .
German measles... ..
Measles............ ..
Poliomyelitis. ..... ..
Scarlet fever..... aeee
Smallpox....... ceoe
Tuberculosis. ...... ceee
‘Whooping cough.......... coscesccccccnce .
KENTUCKY.
Cases.
Cerebrospinal meningitis—Jeforson County.. 1
3
7
18
-8
2
1
1
2
1



1709 July 23, 1021,
KENTUCKY--continued. KENTUCKY-—Cohtihued.

Poliomyelitis: Cases. | Tuberculosis:

Carter County.....ccceceeeennee. ceceereeess 1 Jefferson County

Fulton County...ccccoieeeenaes . 1 Scattering.....ccovveiinerenatenceenciocanes
Bearlet fever....... becrencecrsgen eervei.. 11 | Typhold fever:
septicsorethmt.........- ceiasens 1 Meade COUNty...oviueeciarecieeeannen veee 8
Smallpox........... 1 Secattering............. 62
Tonsillitis... ... 3| Whooping cough.. 5
Trachoma...... Geesbossssscsecsscrenescannanas 13

SUMMARY OF CASES REPORTED MONTHLY BY STATES.
The following summary of monthly State reports is published weckly and covers only those States from

which npotts aro received during théc urrent week:

%-! ;|- s :
.| B i | 2
State. _§§ E § g § é‘ g £ §
° 2| 3|23 | 8 E N
© A I =2 | A A _0‘6 8|
June, 1921.
204 7 5| 287|...... 7] 179 ]...... 9
42 1 82 67 11 ..., 4] 133 k()
21 2] 284 52 37 feeneen 7 67 95
66 11 |...... 135 |...... 3 63 $2
PLAGUE.!
HUMAN CASES OF PLAGUE REPORTED.
Place. Period covered. | Cases. | Deaths. Remarks.
Californi: 1921,
SanBenltoConnty......... Feb.7...... PR R 1
Iunell........... ) N P

ofthe reports received of the becurrence of yﬁague and the finding of p’ngue-mfcctcd rodents

A summary o
ln the United States during 1920 was published in Public
" PLAGUE-INFECTED RODENTS.

th Reports, Jan. 7, 1921, p. 1.

R‘od(‘l;lits
- foun
Place. Period covered. plague
infected.
California: 1921,
San Benito County...... veeaceees eessee.s| May 22 to June 4.......... tececcececiiananan 8
a:
Pensacola....... tecene teeeeececesctenonane Jah. 1to Apr. 18.. 5
Apr. 19 to July 18.. 0
8:
New Otleans......... teceescenecs . Jan.1to May 26... 33
May 27 to July 16 e e iiiciiiiiecennnenees 0
Texas:
Galveston.......... cesccsesesccccnccncnnes Jan.1toMay 28........... aresccacrcansoasen 1
May 29 to July 16......... teecrecnceneacenns 0

1 Ground squirrels, Citellus beccheyi.

TYPHUS FEVER.
Cleveland, Ohio, July 5, 1921.
One case of typhus fever was reported in Cleveland, Ohio, July 19,

1921.

The patient, a student in an eastern college, became ill July 5.
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CITY REPORTS FOR WEEK ENDED JULY 2, 1921.
CEREBROSPINAL MENINGITIS.

The column headed ‘‘Median for previous years’’ gives the median number of cases repottod during the
corresponding weeks of the years 1915 to 1920, inclusive. In instances in which-data for the full six years
areincomplete, the median is that for the number of years for which information is available.

‘Week ended eek ended
}g:‘“,’;‘ July 2, 1921, : ‘lgted!ra: July 2, 1921.
City. vious city. orpre
years. | cases. | Deaths. years. | Cases. |Deaths.
0 0 1
0 0 1
11) 6 3
. (1) I 1
0 1].....
1
0 1 2
DIPHTHERIA.

See p. 1716; also Telegraphic weekly reports from States, p. 1705, and Monthly

summaries by States, p. 1709.

INFLUENZA.
City. Cases. | Deaths City. Cases. | Dcaths.
1
1
1
2
1
1
LEPROSY.
California: New York:
Los Angeles............... b2 PO New York..... ceccsceaces ) 3 TN
New Jersey: th Carolina:
Newark.......... cievenens ) 3 S Charleston........... ceeee ) 3 PO,
LETHARGIC ENCMALITIS.
California: Ohio:
giverside .......... ceeeeee i 1 Mansfield 1
an Francisco.......... ceel
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CITY REPORTS FOR WEEK ENDED JULY 2, 1921—Continued.

July 22, 1921,

MALARIA.
City. Cases. | Deaths. City. Cases. | Deaths.

Ahbnoms. 2 1 NOV%YOI% X 7 1

irmingham.......... oW YOrK...cccecevcnene. cececnenes
Mobile...... sesdcascocanas cevesacace 1 || North Carolina:

California: Charlotte.......ccceeeee. ] eecseacace
Sacramento......... b 3 PO ‘Winston-Salem............ cececsceee
‘A‘thnta ...... cocces caceseance
Brunswick.

Savannah.. 1
Valdosta.
ofs: 1

Kentucky: S
I,cn}s’;mo.. 1 fom cescecen.s

N‘""' ................... 2. Virglnia: dm """""""" ;

J xandris. ....oceaeneen. ceccsonn-e
i C oY

See p..1716; also Telegraphic weekly reports from States, p.

summaries by States, p. 1709.

MEASLES.

1705, and Monthly

PELLAGRA.
city. Cases. | Deaths. City. Cases. | Deaths.
ma: 3 Soug:h Calroléona: 2
...................... arleston...........eoe..
Mox:tgomery.. Tenne%see:

) B PO, Momphis. . 1
Nashville. . 1

1 1 || Texas:
Dallas.....cceuueeennnn... ) ) R .

1
PNEUMONIA (ALL FORMS). _
o Illinﬁis-Contlnued.

53201°—2l——-4

RN SN0

Lawrence...ceeececenccccd) -
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CITY REPORTS FOR WEEK gNDEDlUU!:.Hﬂk#Q@ﬁNNQ
* PNEUMONIA (ALL FORMS)—Continued.

City.

Cases. | Deaths.

~

City.

Massachusetts—Continued.
Lowell.

ewcssecece

1
1
2
1

ceteccescs
seccessnes

...... cces

.....g-.

Atl:rtg (515 2O,

L Y e ) T

cececson

Yt g &

cecccvcccs

IS 1

New York:
24

Youngstown..............,

Ol‘?n

sevesmeana

ecccsvvoas

LU

cccasvecas

-%

cesevscccs

ccesvecese

escevscecas

P

R0k M OB o b 4 o B oot

rouourm.ms (INFANTILE PARALYSIS).

The colamn headed *Medan for previous years” gives the median number of cases reported during the
oorresponding weeks of the years 1915 to 1920, inclusive. In instances in which data for the fuli six years
areincompletes, the median is that for the number of years for which information is available.

City.

Iadhn‘
for pre-
vious

Week ended
July 2, 1921,

Years. | Cages. | Deaths.

City.

Median
for pre-
vious

ke

years.

Desths.

Chicago. ... eeeeenees

u BW....-.-...

"Ealﬁm...........
Hasil;achulltts: .

North Adams........

O © Om

sesnecee

emeeccce

1
1
3
3
sl
1

New York............

ng§?cun.............
E

Pittsbutgh.....c....s
onsin: s

Fond du Lac.........|

g S0 o OO

seovesse
evpevece

1

jeveccece

leesccnce

{eemmecse

s
esscccse
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CITY REPORTS FOR WEEK ENDED JULY 2, 1921—Continued.
RABIES IN ANIMALS.

July 22, 1921,

Citg. Cases. City. Cases.
Massachusetts: ri:
BoStON...ccueunncinianiiencenn ceenen 1 KansasCity....ceceeeeccccicenanaes 3
RABIES IN MAN.
City. Cases. | Deaths. City. Cases. | Deaths.
California: Ohio:
Los Angeles............... 1 1 Cincinnati....... [ 1 1

SCARLET FEVER.

See p. 1716; also Telegraphic weekly reports from States, p. 1705, and Monthly
summaries by States, p. 1709.

SMALLPOX.

. The column headed ‘‘Median for previous years” gives the median number of cases reported during tte
corresponding weeks of the years 1915 to 1929, inclusive. In instances in which data for the full six years
areincomplete, the median is that for the number of years for which informaticn is available.

‘Week ended ‘Week ended
‘lfedian July 2, 1921, ifledian July 2, 1921.
City. vious. Cly. vious
years. | cases. | Deaths. Years. | cages. | Deaths.
0 -3 I 0
0 6.0
0 1|eeeeees || AnnArbor. 22221000 0
1 2 1
0 4 8
1 9 0
0 7 3
1 16
o 3
0 2 3
1 1 0
0 R 5 3
. ol | goKansesCit-eeeee] 5| Bl .
0 3 0 ] .
........ 1 4 4.
2 Tloeemnnn 2 1
12 2
0 2
0 2 2
1 3
4 4 0 1
1 I
0 4 Trenton... e eeeea Ll 1
0 1 0 1
0 1 0 4
4 13 0 2
0 1
o 5
2 4 1 1
0 3 0 1
3 1|eeeeeeo ||  Kenmore.............l....... 2
3 1 0 2
5 6 g ;
1 3. (l) g
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July 22, 1921,
CITY REPORTS FOR WEEK ENDED JULY 2, 1921—Continued.
SMALLPOX—Continned.
Week ended Week ended
Modlan July 2, 1921. Median Ju?; 2, 1921,
City. for pre- City. ":i(;u";
years. | coces. | Deaths. years. | Cases. | Deaths.
e
5 1[0
° 7l
0
0 3
0 [
2
0 1
0
6 eceaces 3
. 0
° 1 feemcnees
TETANUS.
City. Cases. | Deaths. city. Cases. | Deaths,
1
1
2
1 eeescenacs
TUBERCULOSIS.

See p. 1718; also Telegraphic weekly reports from States, p. 1705.
‘ TYPHOID FEVER.

The colamn headed ““ Median for previous years” gives the median number of cases reported during the
correspanding weeks of the years 1915 to 1920, inclusive. In instancesin which data for tive full six years

areincomplete, the median I= that for the number of years for which information is avaflable.

eeencsne

ecsvccee

EETTTTT

Week ended Week ended
‘lgre&;egg July 2,1921, &egl:;l July 8, 1921,
City. ﬂgns City. vicus
years. { cases. | Deaths. years. | cases. |Deaths.
i . 3
3 ; .
5 1 N
1 g -
1
1

OP= @ W S ww

cosccsse

Richmond..ccceeeee.

1
1
5
1
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CITY REPORTS FOR WEEK ENDED JULY 2, 1921—Continued.
TYPHOID FEVER—Continued.

‘Week ended ‘Week end
Median| July 3, 1921. %f;%‘;};‘ July 2, o
City. - e | — (I City. vious |
‘ years. | Cages, | Deaths. FOaIS- | Cases. IDeaths.

Kansas: .
KansasCity.......... 1 1 1
Lawrence..... ] 1 0
(1} 1 3
0 1 0
1 15 2
3 1 ;
Baton Rouge........ ) 0 1 0
New Orleans.......... 10 2 g
1 1
5
3
0 0
[}
0 ceceeese
: :
0
0 2
0 1
0 [}
[\]
(1] 2
6 10 2 1
2
1 5 2 eeeennes
[} 3 Tleeoeanns
5 5 1
2 0 1 1
. 5 3 1
3 ) N PO, ceene 2 eecann.. 1
1 .2 Port Arthur.........]........ 3 I
4 ) U PO
| 1 7 . .
0 ) 3 PO
* [} 1]l....ee .
[] ) 3 S,
0 2
Now eecececons 0 ) Y PO, g
ew s - :
"Atlantic City ... Y R Y 1
Clifton 1h....... 1].
0 1leeeeneee
0 2 4
0 1
0 1
1 . Ashland............. 0
3 ! illw Milwaukee........... 2
yomlng:
0leeece... 1 Cheyenne............ 0 21...... .
i1 e B
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CITY REPORTS FOR WEEK ENDED JULY 2, 1821—Cohtinued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS.

oty

Soath

Diphtbecta.

Measles.

Scarlet
fever.

Tubercu-
losis.

from

Cases.
Dn(.ha.‘

Deaths.

Hotsliz e eeveencas cecend]
Little RocK....c.ccceeceane.

North Little Rock...ece....
California:

Colorado:
Colorado S eecvoesconss
eyer., e :

oudﬁmmammx“""J
Hartford

.......... .o cee

Norwors @)
%".%&):::zz:::::
‘Waterbury........ RSO

Y
28

IsREEN
22ERERE

ss8rzgsne s

-8

- spl
$8EE SEEEHRRER

BRERCERE
L B

o

ssguNnis
P FEERE]

Pt o et

bt gt w309

ccccoelinave

D .
cocleccnan

woel’

BSON
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CITY REPORTS FOR WEEK ENDED JULY 2, 1921—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

N Scarlet Tuber-
Diphtheria.| Measles. fover. culosis,

Popula- | Total
tion Janu- | deaths

City. ary 1, 1920,| from
st'xbject to| all : | 4 a ;| 4 . g

:
Cases
Dea
Cases.
Dea
Cases
Deaf
Cases.
Dea

8
g

3348438 2BI858s

~

8RN

">

I
S,

S

23NK

=Bggy

58

»

§

bt d b
B8%

»

s
SEBERRS

-
(=1

zd
S4888 38 28y=33% B

3
114

<43
ERE:
gs

8

Em»»bau =§

BoGtOR.cccccereceencennannes 748,
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CITY ‘REPORTS FOR WEEK ENDED JULY 2, 1921—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued. -

Scarlet Tuber-
Di!’h‘m Measles. fever. culosis.

opuls- | Totsl
tion Janu- | deaths
from

o E;n:»‘ictm?au gg_g |4 g
e 3181828282

Massachusetts—Continued.
Braintree. ........ ceemsanens 10,580 1f..... [ TP ) 3 PO R, . 1

ensonn

sreccce

10,574 N
3,081 O
14,215
129, 563 i

3TAS7 3

13,635 2

endsy| 2l

13,443 [ .
we | 2L i i
15,455
70273 I 3 ISOUON ot SR NUS MO
weTse | 8o TR

19,516
36, 164
93,799

91,59

634

srasis]
2
@

400
108
15,720
10,500
48,858
12,718
2,510 3
e !
13,006 DR IS0 RNt I NS
10, 118
9917 ) e
15,089 140000
T 13
233, 008 Y
14,022
) 148 il 3
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CITY REPORYTS FOR WEEK ENDED JULY 2,
BIPHTHERLA, MEASLES, SCABLET FEVER, AND TUBERCULOSIS—Continued.

1921—Continued.

Tuber-
culosis.

*5958)

aveos!

[ o - il o . St v b
speeq . : I i
i " i w
- -t L] -
H
.
0
.

7
&
0l

fever.

sqreeq

Scarlet

*59580

ol

ececleneacaleccccelencnne

ceccocfececcclececncfeaccncfocannn
scecscleccaac cecosclacnmecfecacce

1

L %) PN AN AN N RN MR A AP

. :
: ;
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: '
: :
: : :
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- : : HEIE :
w380, : : P i
m il BER SRS REE "
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= sossp | 10 A el
. ) 3 0 :
£ | wmwa| PPN HERE i
3 oo H I F
£ IR H R I
imemg ! : ey H
2, . : : : Pl emeg
A e B : : S 8
— - - - ; s : : =
mm g "REEN 0 wowmge ! Piwileim it : : A N
23k : HERE R : : H
5= : i §f § i H : H -

P
tion Janu-

1, 1920,
ijeet to
correction.

ar;
su

Agsang
EERISRY

853 33 & 2282388 UABICERNARERERINSILCEsEENETAsER T 2

SR€ #3 5 SSURAGRE SREST BRSN2PREEIBENSSREERR & FuSLES

26 ¥F F SNSHEST SEANRREnINC dNERANNSa o IS SRS 5 mummgammmmmmm
o

Gity.

» Girardestt. . ceensnennan

.

sascecssccanancce

hire:
1Pulmonsary tuberculosis only.

camacaasccscaccoacscace] .

Sadis,

ps]

Raorlin

Yo ccccncccccnccccnnns

Adban;
Asburn.
Bin

ReEDO...cc.ccniecncaaancnanen

New Ham;

Cencord.
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CITY . REPORTS FOR WEEK ENDED JULY. 2, 1921—Continued.
DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

Scarlet Tuber-

Popula- | Total Diphtheria.| Measles fever, culosis,

tion Janu- | deaths
City. ary 1,1920,| from

sul to| all é

correction. | causes.

Cases.
ea
Cases.
Deaths.
Cases.
Deaths,
Cases.
Deaths,

New York—Continued.
Niagara Falls

Y
Zanesville....................
Oklahoma:

i
L3
g§ 88

S

588RS8s
JB3g=8

-
%

EEN
g8

ceeees
desead 4]...... | 3 l...... eevecc)eionee

B
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CITY REPORTS FOR WEEK ENDED JULY 2, 1921—Continued.
DIPHTHERTA, MEASLES, BCARLEY FEVER, AND TUBERCULOSIS—Continued.

: . . : : Scarlet Tuber-
Popula- | Total Diphtheria.; Measles. fever. culosis.
- tien Janu- | deaths | -
City. ary 1,1920,| fram N R
subject to | all . | 3 . | 4 g 4
sorrection. |causes.| $ | 3 | 8 5| 2135 |8|%
8|Aa|8|Aa|8|Aa|8]|A.
Pennsylvania—Continued.
19,011 |
33, €13
8 372
15, 586 -
4
67,827
g
45, 975
32,319
14,928
2,27t
18, 238
1,828, 158
=]
18 497
107,784
187, 788
208
15,692
14,236
73,833
36,198
29,407
Providence.
South Carolina:
- Charleston..................
Columbia....cccoeeeaniiiie.
South Dakota:
Sioux FallS.....coeeaaen... -
‘Tennessee:
Chattanooga.....ceccceeuen. - P D O o B ] T
Knoxville.. . . 2
Memphis. 8
Nashville......ooeeneeaae.. 5
Texas:
Austin....oooeiiiiniiaaanon. 3
Beaumont. . . . 1
Corpus Chris . PR PR RPN PO
Dallas. 5 1

-




July 22, 1921, 1722

CITY REPORTS FOR WEEK ENDED JULY 2, 1921—Continued.
‘DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS—Continued.

! Scarlet Tuber-
Diphtheria.| Measles.  $eocet | Tuber-

city. - | Ee T, | S
;é“”?_,g;, i | 4 § 4 i 3 § 4
e B2 B2 d]2|8|2

NEE FBERESE
RS gEEZNES

o«
) 5=,
F 3 1]
Ja82

-
<
]
.
.

csccccleccsss

ceces

b b
8

5 sgealges
g 888

3/... 4 1




FOREIGN AND INSULAR.

AUSTRALIA.
Influenza—Brisbane, Queensland.

During the week ended May 28, 1921, 9 cases of influenza were
notified at Brisbane, Australia.

Area of Notification Restricted.

By official order dated February 24, 1921, the notification of in-
‘fluenza, which was established August 7, 1919, was declared to be
- restricted to certain areas, including the area of the city of Brisbane.

CHINA.
Epidemic Plague—Hongkong.

~ Information of epidemic plague at Hongkong, China, was received
under date of July 14, 1921. o

GERMANY.
Trachoma—Cologne.

During the week eaded May 28, 1921, 8 cases of trachoma were
reported at Cologne, Germany. The disease was stated to have been
introduced into Cologne during the war by prisoners.

JAMAICA.
Infections Disease (Alastrim or Kaffir Pox).
During the week ended June 18, 1921, 130 new cases of alastrirh
or Kaffir pox were reported in the Island of Jamaica.
. Measles ! —Typhoid Fever.
Measles continued to be reported in Jamaica with a large number
of cases, and epidemic typhoid fever has been reported present.
MEXICO.
Plague—Human Cases—Rodent Cases—Tampico.

Plague has been reported at Tampico, Mexico, as follows: During
the 10 days ended June 30, 1921, 10 cases; 10 days.ended July 10,
1921, 7 cases. During the 10-day peried ended July 10, 1821, 21

cases of rodent plague were reported.

1 Public Hoalth Reports, May 6, 1921, p. 1024, and Juoe 3, 1901, . 1208
aiz)
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PORTO RICO.
Examination of Rats—Plague Rat Ewni

During the week ended July 2, 1921, 4,460 rats were examined in

One rat taken at Santurce was found plague-infected,

making a total of 88 plague-infected rats found from the beginning

of the outbreak.

CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW FEVER.

Reports Received During Week Ended Jnly 22, 1921.!
°  CHOLERA.

Cases.

Remarks.

Mar. 20-Apr. 9, 1921: Deaths
Tas o ’

Present.
Epidemic.

Jan. 1-June 16, 1921: Cases, 1
. deaths, 76. ' » 105

June 21-16.........|........ 1
...] Junels..... 2 1
.| June 11-15. 2 1| One case pneumonie.
June 15-16........ 2 1 | One case septicemic.
June 11-14......... b P
June10........... ) B IO May 1591 192 203
--------------------------------------- dz‘m' sia Cases,
May8-2l.......... 123 87
May 20-June 4.... 4 3
May 22-June 4... 64 43
y 8-28.......... 38 34
...................................... May 8-15, 1921: Oneplaguerat.
Apr. 1-30.......... 5 2
June 21-July 10... 17 |eceeennnn. July 1-10: Plague-infected rats
v found, 21.
May15-21.........] 1 1] -
SMALLPOX.
. .
Pernambuco. ..............| Mar.28-May 22....| 28 4
New Brunswick— A
Wc«mty... June19-25.........| 1leceeeennns
................. June 26-July 2..... K 3

!rmmdlmlomoeno(mmuc Health Servics, American consuls and other sources.
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July 22, 1921,

CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
'EVER—Continued.

Reporh Received Durh( Week Ended July 22, 1921—Continued,
SMALLPOX-—Continved.

Cases.

Chile
Arica........ J
Ct .An -
An oy......................

ceecsceccaccncnas

scssacac.

-"-...u-.....-..u-

ltalg

3
1
d 3
May3l............ 2 |ieenns
May15-21.........fecncinen 1
Yd :

Present.
Do.
Reported by 1 mission hospital.

Present.

Mar. 20-Apr. 9, 1921: Deat
o pr. 9, bs,

In Province, 3 cases.

I(syzz-iune 11.... 124 |ecevecenen

June 9-15.....cccfeeeenne. 1

June 5-11..... 13} I,

June 11-17........ 1 1

‘JmConsftgmt{lfl e June 5-11......... Tleesiovinee

on of ica:
Orange State... . ceeeseeso| Outbreaks.
e M e Outbreak.
TYPHUS FEVER.
June 1-10......... 13

May 30-June 5....
June

May 23-29
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, "AND YELLOW
EVER-Contlnued.

Reports Received During Week Ended July 22, 1921-—Continued.
TYPHUS FEVER—Continued.

Place. Date. Cases. | Deaths Remarks.
exandria...... cecescasacs June 4-16......... 10 1
Apr. 2—!5 ......... B 3 8
................. 8 1
May 23-June 12. . .| 20 3 | Of these, 15 among Russian refu-
goes.
May 22-June1l... 85 |..ceceee..] Inclu municipalities in Fed-
v eraldmgdisulct. pell
May 1-31......... 1
June 11-17........]... 3
Mayd22-28. ...| Outbreaks.
..... 0. cecceccccac]eccccnas
..... L N TSI Do.
Reports Received from July 2 to 15, 1921.!
CHOLERA.
Place. Date. Cases. | Deaths. Remarks,
Mar. 6-19, 1921: Deaths, 3,646,

Js;:s. 1-31,1921: Cases, 80; deaths,

y InJan , 1920: Nocases. -~
2 Jnln;:ary, 920: Cases, 27; deaths,
9 Ja{louary, 1920: Cases, 13; deaths,
Siam Tonkin. ...eeeenneeeennfeenedOoieniionans 12 4 | January, 1920: No cases.
Bkngkok.......,..... ...... Apr. 24-May 7.... 4 1 -
PLAGUE.
June 28........... 1 S |

Apr.24-May21...
May 8-14..........

‘ -Ptesexit.

.| Jan. 1-June 2, 1921: Cases, 143;
deatbhs, 68. o

May 21-June 1... .| 7
May 20-June 2....} 3
7 6
) I PO
1 IR
ollleersolthol’nbncﬂulthw merican consuls, and cther sources. For sepotts-,
July 1, 1921, see rnbmubel-:ﬁ Reportslntlnly 1, 1021, mubbdqmi

From medical
reealvodmhn.lto
diseases are terminated semiannually and
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‘CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW

July 22, 1921,

—Contlnued
Reports Received from July 2 to 15, 1921—Continued.
PLAGUE—Continued.
Piace. Date. Cases. | Deaths. Remarks.
n%x-u, 1921: Cases, 944; deaths,
" s
7
May 8-28 8
Apr.sz‘yL... 23
U S PO IO Jm. 1-31, 1921: Cases 57; deaths,
'.hmpleo... June 11-20........., 26 |..........| Last case, June 18, 1921. Total
. from Jan.1 to June 18, 1921; 145.
Peru.. Mar. 1-31, 1921: Cases, 76; deaths,
4. Apr. 1-30, 1921% Cum, 43,
deaths, 20.
2 .. Atnollendo.
7 1| At Callao.
2 1 | At Chiclayo.
12 7 | In 5 localities.
32 16 | At Lima city, 20 cases, 13 deaths.
.2 19 | At Payta, Piura, and Sullana.
4 1| At Huarmey.
3 3 | At Mollendo.
81..... «e...| At Callao.
1 1 Chiclayo.
16 5 | In 5 localities.
6 - 3 | In Lima city, 3 cases, 1 death.
5 7 | At Payta, g:lhm, and Talara.
. | 1 .
1] 1
1 At Che!oo,Chlm Plague death -
n route. Vessel sent to quar-
anﬁne, Kent| Is!sm%
wheretoMayentotalo!l
. deaths w: (Public
Health R , July 1, 1921,
8. 8. Oreland AE Genoe, Italy, June 12, 1921,
R from La P .
- Two {atal cases p! crew
RN en route. :
.  SMALLPOX.
8. ceserececncaccananns May1-3l.......... 2].cccenneee o
Asia Minor: § * C :
A May 22-28......... ) 1 PO Onthes s. Nicholas.
bo ApPr.9-%B..........| T4 1 | Mild epidemic.
La Paz.. Apr. 1-30. U 1 4
Riode.!wdro............. May 8. .......] TN 1
British East
Colony— - | | Ao A
----- [URURSRU S | | 4’| Origin India.
May153l...cceee] . 6 ]ecennnnnn.
Calgary......... cosenes ilaym-lunels... : 3 ISR,
British mbia— - : R .
Vancouver..... eesece..| May28-Junell...} 8
Manitoba— .
..... cescsnens lfnyzs-lunels... ceeeenee 5
New k—
‘Westmoreland County . J,:_n_n_e.&:ll.... <1
NovaScotla— | - SO
Sydney............. ... Junes1s.....00. 2 ]eeeeennendd

53201°—21—5
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" CHOLERA, PLAGUE, SH%LLPOX. TYPAUS FEVER, AND YELLOW

'EVER—Continued.

Reports Received from July 2 #o 15, 1921 —Continned.

\ SMALLPOX—Continved.
Place. Date. Cases. | Deaths. Remarks.
June 12-18...

Juneﬂzs...
June7-27.
Antoragasta......-......... May 16-June 5.... 146 | 61
Mejillones........ccceaeueee. May 30-June 5....|........ ......
.| May 8—14....... 1
lay} 1]

Attwo localities in vicinity, 2

cocescones

2

Rouen.
GUTRERY . ccaveenecmenconnannen

.

cesssccscs

eccccscecd

........... eeccccan

lty 18-31..

eccosccea = R Jeace.

g:;%—kne 5...]

sEEh
ADe. 20 May 5.

May 23-June 11. .|
15-21.

ceersocece

escocceed

June

CXT T

13, 1921: Cases, 8
éApr. l7-l;ay 7

I&l—&,&:mnm

m;mc-u,’;a;m,
J-‘? 1930: Cases, 8;
: Cases,

Jmmry, ﬂmﬁ

Pr{vi.nce: Jume$-13, 1821: Cases,
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW
FEVER—Continued.

. July 22. 1921,

Reports Recelved from July 2 to 15, 1921—Continued.
- SMALLPOX—Continued.

Date.

Cascs. | Deaths.

Remarks.

Jan. 1-June 1921: Cases, 192
of which l& were in non-

llsl; &A'p{nfo, 1921; Cases, 1,117;
Bilesi8. .. ocecnroencnnnooadeedoiel 10l - In Teschen.
Tarnopol........ 81
Watsalv?.l ........... 4
13
Portu;
DOn...cnnnnnnnn 2
Portuguese East Africa:
Lourenco Marques......... May 8-21......... [ PN
Rumania:
Districts—
Hotin..ooeiemeieaaoaosd Apr. 1-30........- 40 9
Orhei..coeeencccninnnnns “1-8leaa...... 2] eeee e
Province—
eeececsccacenns Apr. 1-30.......... [ 3 PO
Present.
requoenesacesnsian v..] May 30-June 10... 1 2
Union of South Africa:
............. Apr. 4-May 7....|cccccel)ooeenn....| Outbreaks,
do Do.
TYPHUS FEVER.
Alglers....... ccoscasscsssee y1-81.......... 5 8
llay 22-June 10.. . 2 18
Apr. 1-30......... 2 29
May 22-28......... 2 ccceccenes
May 21-June 3.. [ 5
Moy i i I
oot oo fmid Ape oaMay 7, 1021: Cases, .
DUbLD. .. .ceeorcrcoseess..] Moy 28-Juned.... 5 % ISR
hp‘l‘i‘ May 23-June 5 7 2
w‘%‘u 4 Jan. 30-Feb. 5, 1021: Cases, 39;
Belgrad May 1-M.......... 6 .| deaths, 8
May 15-21 15|
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CHOLERA, PLAG SMALLPOX, TYPHUS FEYER, AND YELLOW
' UE, . F“ERE’-Cmﬂnned.

Reports Recelved from July 2 te 15, 1921—Continued.
TYPHUS FEVER—Continued.

L]
Place. Date. Cases. | Deaths. Remarks.
|
.................. lm xApt I)i ; Cases,
i deatbs, 1,131,
853 45
603 20
U8 62
2,608| o
521 - 83
1,48 I
w 8
28 |eeeeensn.. In Teschen.
1,857 22
1,855. 1%
972 61
223 2
Hotin....cceeeeveeeeas . 1-30.800ce... 107 10
Orbei..ccccecucenane.. 13.eeceee..] & .
Russia: .
Esthonia...............] Apr.1-30......... 51 .
Siberia— o
Vladivostok.......| Mar. 1-Apr. 30... 4 -1 A
Syria: B
Boirut............. ceceace..| May 20-30... 1 R
Turker: May 22-June 4 7 Lo
un% ............ y 22-June 4.... : “
Union of 8outh g
Cape Provin ﬁ-l.yu,.lmomhuh.

Arrnatlvo captonnient in vi-
Apr.z&-luy 14, 1921: Outbreaks,

June 1-30.........

SYSTCRITOT) - TSTIYS. 1 . JEFURRPAPRN -

Etate of Vera Crus.  _
Mar. 1-31 um Cases, #6; deathe,

25. Apr.1-30,1921° cam,m
amua"n. In13 '

At _quarantine station. From
Chiclayo




