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Repot on the Epideme of Influenza in Manchester1918-19
By
Jams Niven, M.A., M.B., LL.D., Medicd Officer of Health

Towards the erd of Jure 1918 an epideme of influenza burg on the
City of Manchesteras on othea large towns flared up with extraordinay
rapidity, ard sark away at the beginning of August Although perhaps
its inciden@ was mog evidert in Souh Manchesterat all evens as regarcg
the schools yet it was universaly diffused over the whole city. If we
consut the Registrars weekly returns simultaneiy of incidene is
observel for the differert towns The explanatim may be found perhaps
in the prevalene of the diseas amongs the troops in Frane® in May and
June No doult it would be brough ove to a greda variety of localities
by men on furlough abou the same time; but this hardly accoun$ satis
factorily for the absolué agreemen in time of the outbreals in so mary
differert centres of population It mug be borre in mind, however that
there was much movemen of soldies abou that time, ard that railways
and trams were much crowdal then and later.

Unhappily there are no dat availabk here for the first outbre& to shav
the latent periad of the diseaseand thereforeits sped of travel It is
certain however tha it swep ove schoot amd works with very gred
rapidity.  Still a certan amoun of time wasrequiral ard gred towns were
affected so to say, in the lump.

Assistane is given in understandig how the epidemc in this country
may hawe arisen from that in the Army, by figures given in the repot of the
Medicd Researh Committee on Influenza in Hospitak of the British Armies
in France page 10.

We there see that the wawe of influenza began to asced definitely in the
week ending Jure 8th and rose mod energeticalf in the weels endirg
Jure 15th and Jure 22nd The large$ numbe was admitted to hospitd in
the week endirg Jure 29th viz., 46,273

If we may assune that the diseas was disseminate in this county by
men on furlough, it would follow that a large numbe of men mug haw
come ove from Jure 8th to Jure 29th amd al that the subsequenout
bre&k in Grea Britain took sone time to stat into full operation It is
probabk from the curves that the infectiols materid from cases in the
weels endirg Jure 15th ard Jure 22rd possesstan enhancd powe of
diffusion.

This, on the whole appeas to be the mog likely explanatio of the out
bre& in this county which starte in the wee&k endirg Jure 29th with faint
indicia in the previows week

We mug otherwie assune sorre meteorologichfacta which stirred into
activity the existing agencie causimg influenza acting at differert times in
Frane and Grea Britain. This is a mog unlikely hypothesis. Ther
can be no doult tha eithe sone new infective agen wasat work, or else
that a specialy infective stran (or straing of a comma agen of infectiows
diseag was responsik# for the outbre& in France and vely little douk
that the infection thus startel was passd on, accompanié by a numbe of
otha more comma agens of diseaseall stirred into activity, possiby by
the pabulun presentd to them by the operatios of the primaly agents
possiby by the changs in the constitution of the blood causéd by it.

The only comma agen of which one is aware which is normally highly
infective, and is capabé at times of causig rapid diffusion of diseas with
high mortality, is that responsibé for the so-call@ " comma cold!

* |t does nat follow, however tha meteorologich conditiors hawe no effed in
promotirg rapd sprea of this ard othe diseases
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The bacterioloy and behaviou of commam colds especialy when they
appea as they often do, in a highly infectious form appearstherefore to
desere specia study, and it will probaby be desirabé to bring all respira
tory diseass into the sphee of public health at an early period Unles
this is done and definite machiney provided for the study of differert forms
of respiratoy diseas amd of influenzg epidemiologicaly and bacterio
logically, little progres will be made sine the existing machiney is
inadequat to the steadiy growing tasks to which it is put Roudch work,
in a matte of this kind, is of little value

When the first outbre& occurrel the medica officer of health in the
first week issua a leafle of precautionswhich to the numbe of 30,0®
was distributed chiefly to a numbe of works in the city, to the press ard in
houses throuch the healt visitors Five hundrel large postes were also
put up in conspicuos positiors throughot the city. The newspapes were
very obliging in giving publicity to this and othe mattes connectd with
the disease

The medica officer of health having no assistah in the public healh
department was unabk to give much attention to individud cases but
visited two works affected In ore of thes he interviewal a numbe of
girls who had just been taken ill, ard contracte the disease the latent
periad beirg two days The attak wasa mild one

As a rule, the persos attackel at this establishmen were naot very
severey affected The attak was sudden markel by chill, headachepain
in the bak amd limbs, temperatue of 101° F. to 103 F., and in some
instancesby a feeling of prostration

The diseag appeard to sprea rapidly throucgh the works but how it
was conveyel was not clear In my own cag dropleé infection could
scarcey haw accountd for it, but | took their temperaturesand in sone
case handlal the patients It is probaby in this way that nurse suffe so
severely that is to say from contaminatio of the hands As regard the
operatives themselvesthe use of commam towek ard commao washbasia
would give opportuniy for sprea of the disease Also thos working con
tiguously to affectel persons and handlirg the sane articles would be liable
to infection The effed of drople infection may be exaggeratedas there
is not much coughirg in the early stage of the diseasebut it may hawe more
to do with the subsequen sprea in households By the courtey of
Dr. Ritchie | had the opportuniy of seeiy influenza occurrirg in schools
At ore schod | observd the children falling ill. They simply droppel on
their dek like a plart who® roots hawe been poisonedthe attak beirg
quite sudden and drowsines a prominert symptom This aspet of the
onsé was sad to be common Anothe mud large schod adjoining was
practically free from the disease This was as Dr. Ritchie had mentioned
and it has been a striking featue in thee outbreals hov widely the
incidene has varied in differert institutions even when close together

For example ore of the works in which | witnessé the occurrene of

smal one was quite nea the Fine Cottan Spinnes Associatio
employirg a large numbe of people | was assurd that the latter was
quite free from the disease

Itis not a mere matte of hygiene godl light and goad ventilation as
one large business admirabé in all thes particulars as in their car for
their workpeople sufferal rathea severely

The differen@ canna be due to differene in droplé infection

It is possibé tha differen@ would arise in schoos from the use of
closets and of comma towels but as these would be commam to schoo$ *
severey and slightly infected the suggestia scare seens adequate It is
probabk that difference arise in schoo$ from the differing extent to which
children are groupa closey in classes But it is alo suggestd by the
different rates of diffusion in one and anothe outbre& tha difference in
infectivity, and by the histoly of household that difference in recep
tivity may hawe to do with the varying amoun of sprea in differen
institutions
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It may be that facility of growth of the sane infecting agen is correlatel
with mildnes of attack To some extert this would appea to apply to
scarlg fever When differernt disease are comparée we see that the more
destructive viz :—typhoid fever, typhus plague cholera tuberculosis are all
difficult of spread The fac that they attan massie dimensios in no way
interferes with this observation This applies still more to cerebro-spinla
fever, pneumond ard streptococcladiseases

It may be that there are differert strairs of the infecting agent and that
the more slowly acting strairs were those introducel into works in which, at
that time, the diseas did not make headway

Possiby individualks affectal infed othes with a like stran of the
disease

At all evens it is evidert tha an enormos numbe of persols were
affecta in the first outbreak althoudh the fatality was considerabl less than
in the secom ard third outbreaks

Particulas were obtainel from a numbe of works thoudh not in sud a
form as to admt of brief presentation but sore idea of the extert of
prevalene of the outbre& commencig in the erd of Jure may be obtainel
from the following figures :—

A.—Letter, dated Augug 13th 1918 from Armstrorg and Whitworth's
Tota who haw been absemthroudh influenza—1,591 out of a totd
of 7,656
Ditto. Shel factory, 313 out of 1,38Q
B.—Messrs Lewis's
Totd No. 720, absen on July 8th, 108
Total numbe attackel not given
0.—Crosslg Brothers
Absen at the height of the epidemic—33 (abouj out of a totd
of 1,976
D.—Mancheste Tramways
No. of employees 4,613 absen for the week endirg July 4th,
765, of whom 363 supplied medica certificates that they were
suffering from influenza

Writing on July 19th 1918 Dr. Ritchie state that the numbe of schoos
which had bee closel on accoun of the diseas was 76, all of which we may
assune to hawe bee severey affected On 18th July, acting on his recom
mendation the Educatiom Committee closel all the Elementay Schoos till
Augug 26th  This cour® of action we had previousy discussd ard were
agreel upon The numbe of children affectel could not then be given but
in a letter, datadl Novembe 1st 1918 Dr. Ritchie informed me that the
numbe of schod children known to hawe bee affectel in the first epidemc
was 39,255

The deatls amongs schod children were few, absolutey as wel as
relatively, being 28 a ages 5-14, giving a ca® mortality of less than « 1 pe
cent Thetotd numbe of deatls ascribe to influenz in this outbre&
was 332, 177 in males ard 155 in females

The Block Censis mace for Dr. Carnwah by the Healt Visitors Depart
mert in Mancheste shows the numbe of attacks in summe to hawe been
694 in a population of 4,666 so that there mug hawe been well over 100,00
attacls in bumme alone assumig that the sampé is a fair one This
agres with Dr. Ritchies figures In the autum attak there were
407 attacls amongs$ thoe who escapd in the summer The preponderare
of attacls in summe agrees with the experiene of the B.E.F. in France
thougdh in the latter the differene is greater

The totd numbe of men on servie admitted into hospitd in the weels
endirg 25th May 1918 to 10th Augud 1918 is statel to hawe been 226,615
as compare with 86,63 or 93,60 in the weels endirg Octobe 12th 191§
to Januay 18th 1919

The latter outbre& was however far more deady than the former, the
numbe of deatls being 5,5% ascribel to influenza and broncho-pneumonia

O 106991 &c GG
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The numbe of deatls ascribel to influenza primarily was 2,613 Taking
accoun of the differen@ in age constitution betwee& men on servie and the
genera population of Manchesterand of the intensiyy of mortality & ages
25-29 ard 30-34 it would appeathat the intensiy of mortality wes muc
the sane in Mancheste as in the Army. In Mancheste the correspondig
numbe of deatls was 1,715 thouch the numbe attackel was probaby not
so high as in the Army. Similarly the numbe of deatls in the Army was
abou 1,4® for 11 weeks including the wawe of Jure anrd July, out of a
tota numbe of statel cass 226,615 In Manchestethe correspondig
numbe was 332 deatls out of ove 100,00 attacks The Mancheste
mortality in the first outbre& was lower than in the Army.

The milder characte of the outbred in summe would be conditiona by
various causes one of which would, no doubt be that men who cane over
suffering from influenza would bring a comparativey mild diseas with them
The rise of the wawe in Frane precedd that in Englard and Wales by
three weeks As regard the secoml wave this appeas to haw begun
simultaneousgl in Prane ard in this country and may, therefore hawe
develope from the precedig wawe in the sane manne in both countries
Evidently the two waves though differing from ead other, were the sarre
in Englard and Fran® in summe and autumm respectively Furthe on it
is suggestd that the secom outbrek may haw been introducel from
America

During the summe outbrek numeros applicatiors were mack for
advice especialy as to cleansiig premises ard all the assistane possibé
was given As arule, the corporatiom disinfectirg staf were not employed
where disinfectimm was advisabé the recommendatio was to cleang the
premise and use aformalin spray of 2 per cent

The diseas appeard to hawe surk into quiescene by Augusg 3rd, but
in the we&k endirg Octobe 19th the numbe of deatls ascribel to influenza
bega to increase ard the numbes ascendd week by week more slowly
than in the first outbreak but culminatel in a terrible fatality in the wee
endirg Novembe 30th In this wee&k the numbe of deatls ascribel to
influenza was 383 as agains$ 120 in the week endirg July 19th  Moreover
the distres was prolonged so that it was realized that a red calamiy had
befallen the city. Mothers ard fathes were often stricken together The
children themselve ill, could not receiwe attention and for a time it
seemd as if it would not be possibé to get coffins for the dead or grave
diggers to dig the graves This outbre& of diseas lastal till the week
endirg Januay 25th 1919 or a periad of 15 weeks

The comparatie length of this wawe by itsef strongly suggest that a
new stran or strairs of diseas hal beer added or a all evens that sorre
chang had occurr@ from the milder type of the summe outbreak Ther
died in all in this outbre& 1,75 persons of whan 702 were males and
1,013 females

The questio as to wha determins the length of the epidem¢ wave may
prove to be an important one when the bacterioloy of the diseas is bette
understood It may be that the virulence of the organisns causilg a wave
and their relative amounts may give the necessarwarning as to the steps
which requir to be taken amd conversef the characte of the wave may
give the clue to the organisn concerned Sone clue to the position may
be furnisha by an accura¢ determinatio of the latert periacd betwea
exposue ard attack and comparisa in this respet of differert infecting
agents It does not follow, of coursethat a shot latert period mears a
shot wave If, however we assune tha the erd of an outbre&k mears
the exhaustio of a strain that strain is likely to becone mog speedy
exhaustd which has the shorte latert period If two strairs are preseh
togetherand both in considerald amountsthe wawe length may correspod
to that which cause the longe latert period The shorte latert periad
will probaby correspod also to the milder form of the disease With a
mixture of strains the duratia in virulent form and the degre of virulence
will follow the dominan strain
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Many membes of the staf contracte the disease but no fatalities
occurra in the summe outbreak On the othe hard two clerks in the
Public Health Office died in the courg of the autumrm outbreak and also
one of the tuberculoss nurseswhile, notwithstandig exceptionh exposure
there was no deah amongs the healh visitors

During the summe outbrek a numbe of the patiens a Bagule
Sanatoriun contracte the diseaseand the admissim of cass was suspended
One of the medica assistarg was ill for some time. Later on in the
autum outbreak a numbe of nurses had influenza but, fortunately there
was no death

Monsal also was severey affected and the coure of evens can be
followed by mears of a retum kindly supplied by Dr. Dickinson at that
time acting as medica superintendent

Incidence of Influenzaon the Nurses andMaids at Monsall Hospital,
1918 and 1919

| | |
1918. | March | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec.
2 1 1 6 14 2 1 7 23 ‘ 6
1919. Jan. Feb. |March i
0 10 8 !
\

The casa occurrirg in Jure 1918 were all in the week endirg Jure 29th
On March 18th, 1919 the matran died of influenza and on March 27th, ore
of the nurses The attacls varied greatly in severity but, on the average
appeard to becone more sevee in the winter outbreak

Gred reluctane was felt to take casas of influenz into Monsal Hospital
but as the epidem¢ increasedit was felt that this reluctane mug give
way befoe the urgeny of the need ard a ward was openel for case of
pneumona following influenza on March 8th, 1919 and closel on April 19th,
1919 During this time 25 cass were admitted amorg wham there were
fivedeaths

Similarly gred reluctane was felt to divert the healh visitors from
their regula and mod usefu work to the visiting of influenza casesbut a
smal portion of whom they could hope to overtake but this reluctane alo
had to give way, and the visiting of house in which deah had occurred
or in which they knew otherwis of the presene of influenza was begwn on
Decembe 4th, 1918

The Public Health Committes alo sanctiond from this periad the giving
of assistane in nursirg and otherwise Fortunatey there was alarge stok
of cod which had been given by a generos dona to the Child Welfare
Department and food, chiefly milk, was grantel by the committee

Every grarnt of food and cod was signel for by the chairman of the
hospitak sub-committe ard the medica officer of health after investk
gation, but in sone case the family was in extrene distress perhapg
both parens and all the children were ill, and no nurse were availabk
from ary quarter

Unde thes circumstance the following nurse generoust volunteerd
to nurse eithe by day or night, patiens who could not otherwi® receie
the necessar nursing Miss Sizer Miss Appleton Miss Oliver, and
Miss Hall.

Others would haw dore sqg but for difficulties connectd with their
lodgings

Altogethe an excellen spirit was shown

It may be aska how it was that nurses could not be obtainel from the
Mancheste and Salford District Nursing Association Ther were at the
greates time of need mary of their nurse ill of influenza and a& one home
to which we applied the matran died from the disease It isto thiscaugthat
we mud ascrile the impossibiliy of securirg nurses from the Association
for continuos nursing The nurse were too few ard were over-worked It

G G2



476

was no partt of their duty to do continuos nursing but that would not hawe
hindera them from assistig us. Otherwi® the nurse of the Associatim
did mog valuabk service

Later on in 1919 there seemd aprospet of getting assistane in nursirg
cass from the V.A.D. nurses of Red Cros Society ard ore lady,
Mrs. Needham gawe valuabk help; but this clas of work, viz., continuots
nursing does not accod well with their home obligations and their services
were availabk rathe for work which does not exad¢ prolongel stran and
absene from home | haw alist of names ard addresseghrough the kind-
nes of the Locd Secretary Mr. Oliver, so that in ary emergeng | can call
upon them for assistance

Further, the Mancheste and Salfod District Nursing Associatio will
(in emergencigs suppy nurse to work unde the Medicd Officer of Health
and to repot dired to him. We shall therefore in future possiby be
betta able to mee a similar heawy stress thoudh it mug be pointed out, as
regard the Mancheste and Salfod District Nursing Association that in
such a periad of stres it is possibé that they may hawe difficulty in.
supplying nurses for the sane reasos as prevailel during the auturm
outbre& of 1918

The difficulties experiencd were materialy relieved by the action of the
Royd Infirmary, which receivel cass of pneumoniawhethe suffering from
influenza or not, to the limit of their accommodation The cases were
conveyel by the Public Health Department

But it mug not be supposd tha the emergeng was fully met The
greates neal experiencd was a sufficiert body of trained nurses to visit the
homes and nurse the cass when required

Home helps to go in and clean up, atterd to the children &c, were very
difficult to procure In sone cass neighbous met this neal as far as they
could, in ore or two casas we were able to find someoe to give the servie
required but peopk were afrad to go to house in which the cass were
numerows ard severe as they had their own families to consider No douht
the difficulty could be overcome and indeed from Decembe 1918 onwards
was fairly met

The forms in connectim with the healh visitors are given herewith:—

FORM 1.
Practitioners Form.

CITY OF MANCHESTER
Influenza Distress.

Name.......... U Addres..................... . District ....................
*Assistan® needed:—Attendance

Coal

Food

Otherwise

Doctors Signatue....................... ...

Address................................

Date..................................

* Pleas strike out particulas in which assistaneis nat required

For Fom 2, seefollowing page

FORM 3.
METHOD OF GRANT.
Copy of Fom filled up to illustrate
Public Health Office,
Civic Buildings 1, Mount Street

Manchester
9th Decembe 1918
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Influenza Allowances.

Address.—13, Back Fa;ctory St., Acts C.
Name.—Barlow.
Members ill.—2, Grandmother and child, (child has pneumonia,.
Members dead..........coeeevvniiinnn, k
Allowances. g[olag( grcgg?xo. 1-lb per 2 da.ys } for 1 week.
Standard income.—11. 3s. 41d.
Actual income.—18s. 6d.
Recommended to Nursing Association.—Already attending.

Medical Officer of Health. - JAMES NIVEN.

Signatures | opoirman - - . - M. J. OLOUGHLIN.

It is to be understod that practicaly the whole staf of the Health
"Visitors was engage in this work up to the erd of the third outbre& in
March, during which time much valuabk materid in the shag of reports
has beem accumulated The® relate however chiefy to homes severey
visited

No fatality occurrel amongs Healt Visitors, but the numbe of attacls
was considerablgviz.: —

1918 Mar | Apr. | May. | June.| July. | Aug. ’ Sept. | Oct. | Nov. | Dec.
— — — 2 10 — 1 2 6 3
1919 Jan. | Feb. | Mar. I July. !
2 2 6 — — —_ 1 -
r . i

It has bean mentionel that grea difficulty occurra in getting the deal
buried at the height of the epidemic partly becaus of the ladk of grawe
diggers partly becaus of the difficulty in getting coffins  Bodies were left
as long as a fortnight unburied partly aa home partly at the public
mortuaries and partly at the premiss of undertakers

A grea amoun of work wasthus entaile in ascertainig where coffins
could be mog readily procured and in bringing pressue to bea on indivi-
dud undertakers The difficulty was in part due to wart of knowlede as
to where coffins could be mog readiy obtained partly it was due to
depletion of the undertakersstaffs

The services of a detachmen of the Labou Corps from the "Westen
Commamn were securd by Mr. Pettigrew Superintendein of Parks ard
Cemeteries and in this way the difficulty, as regard grawe diggers was
overcome

No doult othe towns bad a similar experiencebut the facts are here
recordel to shav the conditiors unde which the civil population labourel
in Novembe ard December 1918

Allusion has alrea been mack to the manne in which the nurses met
the calls upon them during this outbreak Needles to say the medica
practitioners mary of them ill themselvesthoudgh mudc overworked did all
that was possibé to med the emergency




Copy filled up to illustrate

Address, 13, Bk. Factory St.

FORM 2.

HEALTH VISITORS ENQUIRY FORM.

CITY OF MANCHESTER
Investigation into Influenza.

District, Ancoats C.

No. in Family, 3.

. : Had they
Surname.* 0?:]’23“ Age. Sex. T?]l;zlgel)l_l' Early SBymptoms. Later Symptoms. %i;eﬂ? f ) ]n‘ﬂuenza
. in Summer.
Barlow - | Lily. 48 F. 28.11.18 | Vomiting, bronchial symp- | Dr. diagnosed pneumonia,
toms. Painsin head and 2.12.18. Had been
limbs. : getting up to attend to
grandchild.
’ - | Frederick. 34 M, —_ Soldier on Active Service. | District Nurse attending.
McDougal - | Andrew. 311/12| M. 16.11.18 | Pains in limbs and body. | Pneumonia 26.11.18.
Vomiting, bronchial
symptoms.
* All Members of family, whether ill of not, to be entered above.
Amount and kind of assistance needed :—Attendance. District Nurse already attending,
Coal - Needed very badly.
Standard Income, 23s. 4d.
No. of Rooms 2 Total Income of family, 12s. 6d. and 6s. from S.S.F.A. promised.
No payment for Andrew,
House, Clean. Isolation, F. Good, ]
Signature of Investigator M. DUDLEY.

Date of Visit, 6.12,18,
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On Novembe 14th a phid of prophylacte vaccine receiva from Sir
Arthur Newsholme was forwardel to Monsal hospita for trial. The
Acting Medicd SuperintendentDr. Dickinson offerad inoculation and five
of the nurses accepted Of these ong 15 days afterwards developd an
attak of influenza

It is possibé that, if a suitabk prophylactt were usel at acritical time,
when exposue is acute an effed would be produce in the way of preven
tion or mitigation of an attack

The mortality in schod children was high in the secon outbreak ard
though the diseas sprea in the schoot more slowly than in the first out
break Dr. Ritchie informed me on Novembe 4th, 1918 that it had then
becone generhthroughot the schoos all over the city. At that compara
tively early periadin this outbreak he gawe a list of 25 schoos severey ard
43 slightly affected

At alater period viz.,, on Decembe 19th 1918 the schoo$ were agan
closal on his advice till after the Christma holidays

On Novembe 20th | sert a circular letter to superintendestof Sundy
schools requestig the manages to close the schools All addresse could
not be ascertainedbut, in addition there were manages who declingl to
close the schools

An announcemenwas alo given in the Pres that Sundy schoos
shoud be closed It is difficult to understad the perversiy of thos who
neglected or withstoal the reques to close

By the Public Health (Influenzg Regulations No. 122 datel Novembe
18th ard Novembe 22nd 1918 admissimn to public entertainmers was
regulated with a view to securig goad ventilation Thes were discusséd at
a meetirg of the Watch Committee held on Novembe 25th, 1918 After
discussion the Committee receivel a deputatim of the licenses amd
manages of mary of the theatres cinemas &c, in the city, and slight
mquificatiors in the regulatiors were agreel to, consistet with their main
object

The manages ard licenses agreel to excluce children unde 14 from
their entertainmentsthoudh this restricticn was afterward withdrawn by
the Medicd Officer of Health on Decembe 17th as the epidemt was then
declining About the same periad the closue of Sundy schoos was
withdrawn

On 22rd Januay 1919 the Medicd Officer of Health sert a statemen
to the Chid Constable advisirg that the requiremerg of thes regulatiors
might be relaxed The dat was an unfortunaé oneg as a third outbre
bega early in February

By the Regulatios No. 2 the managersé&c, of places of public enter
tainment were bourd to excluce schod children unde 14, if the public
schoo$ were closed

The Presiden of the Locd Governmeh Board Sir Aucklard Geddes
took a shae in the educatiom of the public by offering to Public Authorities
the loan of a film, " Dr. Wise" on Influenza This was shown at a numbe
of cinema& in Mancheste and was greaty appreciated A repot on the
subjet¢ was preparé by Inspecto Higginbotham who made the arrange
ments

The following handbil was prepare ard issual as som as possibé after
the commencemedn of the secom outbreak It is, in effect the same
thoudh longe ard more detailed than the first. 150,0@ copies in all were
printed and distributed

(Copy Handbill.)

CITY OF MANCHESTER

PRECAUTIONS AGAINST INFLUENZA.

Influenza is agan prevalen in Manchester It is a highly infectious
and vely fatd diseasefrequenty leadirg to inflammatian of the lungs If
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neglectedit is often followed by prolongel weaknes and depression The
diseag is generaly marked by its sudde onset by sevee headachewith
pains in the badk ard limbs, ard by fever Whereve possibé the following
precautios shoud be taken :—

1. The sprea of diseas is favoura by the crowding togethe of
the healtly and the sick Thos desirois of escapig infection
shoull therefore avoid crowdel rooms ard assemblageof ary kind.
The use of towelks comma to a numbe of persors shoutl be avoided

2. THOSE TAKEN ILL SHOULD BE AT ONCE ISOLATED. This is
especia}y importart in the ca® of first attacls in a household
factory, workshop or home

In this way the sprea of diseas will be delayed Thos infected
will, on the averagenot haw the diseag so severely ard workshos
may avoid the dislocation of work which will ens if this action is
not taken

For persors taken ill at a workshg or factory who are too ill to
walk home an effort will be mace to provide an ambulane on receip
of atelephom messag at Tel. City 8680 Medical

3. ISOLATION FROM THE REST OF THE COMMUNITY IS TO BE
FOLLOWED BY ISOLATION AT HOME.

When possibé the sufferes mug hawe a separagd room  Whethe
this is or is not possibé the room shoull be ventilated by mears of
an open window, so as to diminish the risk to thos waiting on the
sick. But as the sik are very liable to develg pneumonia they
mug be kept wam by a sufficieny of clean bedclothes

If there is fog the window is to be closed ard a fire maintaine in
the sick room

If a separag room canna be provided it may be possibé to rig up
a screen so as to separag the sick from the healthy

When ary membe of a househdl is taken ill, the othes shout
as far as possible avoid clos personacontact

4. PERSONS WHO ARE ATTACKED SHOULD AT ONCE SEEK REST,
WARMTH, AND MEDICAL TREATMENT. — Any delay may resut in
dangeros complications Ther is also grea risk of relapge and
generally there is seriows weaknes in convalescence Sick persors
shoutl therefoe not retum to work excep unde medicd advice

5. DISCHARGES FROM THE NOSE AND MOUTH SHOULD BE AT
ONCE DESTROYED-— At home they shout be collecta in a clea rag
or paper which shoutl then be burnt Matters coughel up may be
collectad in a cup or mug when they canna be immediatey
destroyed in which ca® a little Condys fluid shoull be poure into
the cup which shoutl afterward be emptial into a drain  The cup
is then to be cleanel with boiling wate and soda

6. DURING THE OUTBREAK A GENERAL EFFORT SHOULD BE
MADE TO OBTAIN THOROUGH CLEANLINESS IN THE WORKSHOP
AND HOME.

Any dug or dirt in eithe may caue the illness to be more sevee
than it would otherwis be

If it is desiral to go further in the way of prevention the easies
way will be to sprg all surfaces with a solution of Formaln in a
strengh of 2 per cent

7. THOSE ATTACKED EVEN SLIGHTLY SHOULD ON NO ACCOUNT
JOIN ASSEMBLAGES OF PEOPLE FOR AT LEAST A PERIOD OF TEN
DAYS FROM THE COMMENCEMENT OF AN ATTACK, AS THEY MAY
CONVEY THE DISEASE TO OTHERS

The mod infectious period however appeas to be at the outse of
the attack
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If the epidemc advance it will be advisabé for the healtly to
avoid crowdal gatherings sine their neighbous may quite well
hawe a slight attadk of influenza without being awae of the fact

8. IN SEVERE CASES THE PERSON ATTACKED SHOULD REMAIN
ISOLATED FOR A. PERIOD OF AT LEAST THREE WEEKS FROM THE
BEGINNING OF THE ATTACK.

9. During the outbreak workpeopé are advisel to wea wam
clothing ard to avoid unnecessarexposure

10. A SUFFICIENCY OF PROTED FOOD IS NEEDED, BOTH FOR
HEALTHY WORKERS AND SCHOQ. CHILDREN TO ENABLE THEM TO
RESIST THE DISEASE WHEN IT COMES

The cheapessource of proted are oatmeal flour, peas beans and
lentils, herrings mackerel and milk. Fresh milk may be replacel
by god dried milk mace from unskimmel cows milk.

Flour, peas beans and lentils require the addition of fat. Somne
veggtable such as turnips carrots and onions shoul also be
use

By Order,
JAMES NIVEN,
Medicd Officer of Health
Decembe 5th, 1918

Besides the issuirg of this handbil information was given to the Pres
for their use from time to time. A memorandm prepare for the Locd
Governmehn Boad on Influenza by Sir Arthur Newsholme was al®
distributed to the Pres and to membes of the Public Health Committee
This mog valuabke memorandm arrived too late to be useal in the prepara
tion of the handbil then issued

Considering the characte of the infection ard experimens mace on the
conveyane of catarrhs as well as otheg facts in the conveyane of
disease ore would now fed inclined to lay more stres on certah points

In the handbil the use of comma towek is deprecatedit is true; but
it shoutl probaby be mace avery prominen featue of a precautionay
leaflet Of grea importance alsq is it to avod the use of comma wash
ba'sirs during an outbreak unles thee hawe bee sterilisal after eath use
It is important alsq to avod the use of eatirg utensik which hawe not been
disinfectal with boiling wate befoe ead time of use This shoutl be
strongly impressd on the keepes of restaurants

During this outbre& my attention was drawn to the genera custan of
handirg practicaly uncleansé glasses containirg beer to custome after
customer The time availabk did not appeato the bar-keepeto admt of
more complee cleansing | communicatd with the Clerk to the Licensirg
Justiceswho did all that was possibé to remed the practie complaine
of ; but mattes concernilg food and drink are probaby not so importart
as thos which bring infected mattes in contad¢ with the nose as occus
from infected towels and hands Hence the care of the hand is all
important This is well recognisd in connectimm with the conveyane of
tuberculosis scarle fever, and othe infectios diseases It has its
application at the workshop where infected persos hande articles which
are then handla by others as yet free from disease In this waythe hand
becone contaminated

Also, if ther is a dining room articles of food, especialy bread are
infected by the hand of persos alread attacked Persoms attackel by no
mears give up work in all cases Indeed | was assurd tha it was
very difficult, owing to home conditions to force sorme workers to leawe
work, howeve ill.

The questio of dropld infection, that is to say, conveyane throud the
air, has al® to be considered Having regad to the large numbe of tram
employes affected and to the manne in which commm colds are caugh
by one persam from anothe who does not use the sane towels wash-basins
food, &c, it would seen evident that if thisis, in any given case not the
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readies mears of transferencein the aggregag itis the mog formidable We
have therefore to take precautios agains$ giving or receivirg infection
from all thee sources At the sane time, in a periad of acuk catarrhs
there is muc dispersim of infection from handkerchied usel by persons
suffering

Personally | am disposé to think tha dired dropleg infection is not
always the mog important ageng of conveyance Sone of the source of
infection could be guardel against The dange from comma towels
could be guardel agains by requiring ead worker to provide his or her own
towel; tha from wash-basie by requiring them to be cleansd afte eah
use preferaby with very hot water, the dange from transferene at work
by washirg the hand after work, and taking car to avod touchirg the face
during work.

The dange from dropld infection can only be escapd by avoiding all
crowdal places which makes the use of trams and trains impossible Hence
it cannd be altogethe avoided unles the public will consenh to the
wearirg of face masks Persos travelling by tram or train shoutl care
fully avod shakirg their handkerchiefs

The value of prophylactc injectiors has yet to be determinedand in ary
ca® they are scarcey availabk for a whole population

It will be seen however that the above modes of infection tend to limit
outbreals to particula schoot and works being all containe within the
individud establishment

The sane istrue of the home and it is certainy remarkabé how the
diseae spreadthrouch aparticula houg and spars othesinits vicinity. All
the aboverisks of infection are containe within the houg itself. Theinmates
are it is true, probaby in more intimate relation with eadh othe than they
are with neighbours but this specid intimacgy of relation has concen
chiefly with the comma slopsirk or wash-basinthe comma towel, and the
commam eatirg utensik ard articles of food

Having regad to the manne in which the diseage spread in household
Dr. Ritchie was inclined to think tha the sprea was from househd
to household ard that schoots were not themselve places of dissemination

This, however is contradictél by the fad that the sane differen@ in
ﬁisseminatio occus betwea schod amd schoo] as betwea hous and

ouse

It is not necessar to understad intimately the bacterioloy or
epidemioloy of influenz to see that more might haw been dore to limit
the sprea of the diseaseard that the public healh authorities may be
expected in future outbreaks to pres for further elementay precautios to
Re taken in presene of a sevee outbreak in works vehicles and private

ouses

In the we&k endirg Februay 14 a third outbre& of influena com
menced and the facts are briefly se forth in arepot to the public healh
committee dated 4th March 1912 which is here reproduced

Needles to say the Public Healh Committee has been advised by
reports of the whole coure of thee epidemis and the stes taken hawe
been sanctiond by the Committee directly or retrospectively or, in
emergenciesby the Chairman or Depuy Chairman The following is an
exampe :—

Copy.
Public Health Office,
Civic Buildings,
1, Mount Street Manchester
4th March 1919

REPORT TO COMMITTEE.
Influenza.

The presen epidemc of influenz is the third within the year In the
first outbred in July 1918 there were 33 deathsin the second 1,715 The
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first outbre& lasted 6 weeks the secom 15 In the first outbrek the
incidene of mortality on children was comparativey light, in the secom
comparativey heavy Thus amorg boys unde 10 in the July outbre&
8+ 6 per cent of the total mortality in males occurred 4« 5 per cent amorg
females In the Autumn outbreak of the tota male mortality; 29« 7 per
cent occurra amorg boys unde 10, and of femalk mortality 23« 3 per cent
amorg girls unde 10. As regard the presen outbre& individua case do
not appea to differ from those of the previows outbreak It is noticeable
however that there have been some case lately of encephalits lethargica
and of cerebp spind fever Pneumona is much in evidene as in the
Autumn, but the incidence so far, has been comparativey light on schod
children

The coure of the deatls is shown on the attache slip, which gives the
numbe of deatls week by week from influenzg bronchitis and pneumonia
The measurs brough into action in the Autumn outbre& hawe been at
once resortal to in the presem ong viz.:—

(1) The whole of the healh visitor staf has been turned on to
visiting where a deah has occurrel and elsewhere when information
of a sevee outbre& in a hous has been obtained Severd of the
nurses have volunteerel actually to nurse cases and their services
have alread/ been used

(2) The Sanitay Inspectos are engagé in visiting case of
nfluenzd and othe pneumonia reported unde the new order.

(3) The British Red Cross Sociey has sert in the name of
Voluntary Aid Nurses who are willing to assi$ in nursing cases
So far one has been placed on duty, and two more are coming to-
MOrrow.

(4) 50,00 handbill of advice hawe been distributed through
schook and works and health visitors.

(5) The ambulane servie has been made availabe for moving
case of influenza especialy thos taken suddeny ill.

(6) A ward block will be opend at Monsal Hospitd on Monday
next for the receptin of case of pneumonia

(7) Case needirg home nursing are referred to the Mancheste and
Salford District Nursing Association

(8) Casesvisited by the health visitors andreportel to need cod and
food are considerd and provision is made so that they may purchag
what is necessaryor, where they are unabk to do so provision is
made by the Public Health Committee

At the sane time an effort is made to secue home-helps whos
services in ca®e of need will be paid for by the Corporation and also
to secue nursing but the former is usually the greate need

(9) The Chigd Constabé was communicatd with on Februay 19th
to the effea that influenza was increasing and that the Loca
Governmem Boards orders relating to places of amusemeh should
be agan brough into effect

(10) The pres has agan been goad enoudh to give prominene to
advice in connectio with the disease

Further measurs will be taken as may sean necessary
JAMES NIVEN.
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The following figures shav the cour® of the mortality from influ-
enz in this outbre& up to date

‘Week ending Influenza. Bronchitis. Pneumonia.
Feb. 1,1919 - - 11 36 33
L, 8- - - 28 42 37
» 15 - - - 44 56 41
» 22 - - - 127 66 52
w 29 - - - 191 78 63

It is not possibé to give an exad forecas of the presem outbreak
but I am disposd to think that it will be neithe so prolonged nor
so fatd as the Autumn outbreak

The forecas given wes basel on the rapid ascen of the numbes of
deatls wek by week in this respet resemblig the first outbreak As a
mattea of fad this outbre& was neithe so prolonged nor so sevee as the
second Its features so far as mortality is concernedwill be considerd
further on.

As regard the assistane given in the previows outbreak the following
brief statemehmacke by Miss Seed Superintendeinof Healt Visitors, shows
the manne ard amour of materid aid given from Decembe 4th, 1918 to
Januay 11th 1919 It will be noted tha there was no expeng put down
for coal for the reasm stated

Statemenby Miss Seedon the Procedureusedwith regard toassistance
given in the recent Epidemioof Influenza, and the amount expended.

The vely earlies cases of distres were found by the healh visitors in
the coure of their work in the district

Later, evey hous whereh a deah from influenza had taken place was
visited, and an investigatiom she¢ mace out (seeForms attached)

A further numbe of case (not many) were notified by the doctos as
needirg assistancechiefly in the form of cod and milk.

Every application was subjecté to the standad incone ted befor help
was given ard evey application where help was given was signel by the
Medicd Officer of Health and the Chairman of the Hospitak Sub-Committeg
or of the Sanitay Committee When cod was needd the suppy was
obtaina from the remainde of the gift of cod of Decembe 1916 which is,
consequentlynearly exhausted

The healh visitors investigatel the cass in their own areasand the
oute ard unworkel districts were allocatal to the sanitay inspectors

All the assistane needéd was discovere by the healt visitors

The investigatiom of family circumstance was made by the healh
visitors, but the medica officer of healt took into accoumn all the circum
stance of eat far as was practicable

9th February 1919

EXPENDITURE IN CONNECTION WITH VISITS TO INFLUENZA CASES AND
ASSISTANCE GIVEN, DECEMBER 4th, 191§ TO JANUARY 11th 1919

£ s d
Total number of pints of milk given, 322 at 43d. - 6 0 9
Total number of cwts. of coal given, 246% at 2s. - -2418 0
Total number of 1bs. of Glaxo glven, 348 at 1s. 10d. - 31 18, O
Money for food expenses - - - -4 0 9

Total expenditure - - - - £66 12 6%
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The totd expenditue for the autumm amd winter outbreak was
1241, 8s. 103d..

The following may be given as an exampé of various memorand
preparel for the use of the pressthoudh thes were but varians on one
theme

19.2.19
OUTBREAK OF INFLUENZA.
Additional observations.

The public are remindel of certah points in connectimm with influenza
which has extende rapidly within the lag few days ard threates agan to
exad a high mortality.

The diseas is communicatd from the sidk to the healthy usually by
dired infection which is projecta in coughing sneezing and speaking for
a distane of sone feet

Hence persois who desie to escap infection especia}y where there
are othes alread ill, shoud wea a mak of butte muslin as alreaq
describé in the newspapers

Persos suffering from colds shoull avod coughirmg or sneezig amongs$
others without using their pockeé handkerchiefwhich shout not be shake
when used At presen it isto the public intered ard his own, that any
one sufferig from cold, with raisal temperaturgshoutl stay at home at
all evens until there is no fever.  Influenzitseff requires amore prolongel
rest but it is necessarto remembethat wha is regarde as acommm
cold may be influenza

From thee remarks it will be seen how dangeros it is at the presem
time to cone into cloe contad¢ with a numbe of othe persoms brough
togethe from variows quarters

Ordinarily, such consideratioa would raise a smile; but, unfortunately
last yea sone 2,00 deatts occurra in Manchestealone ard theris a
prospet of high mortality from the presem outbreak

All dance ard private entertainmerg should just now, be avoided

The presemn crowding into licensal premises at certan hours is a read/
mears of spreadig disease especia} as the glasss are by no mears
always cleane before passig from one custome to another The diseas
is thus taken in by two channels noe and mouth

The strictes cleanlines as regard eatirg and drinking utensik should
for the sane reason be carried out at public restaurants

Unfortunately it is impossibé for mary peopk to avod exposue to
infection as they are obliged to travd to their work in trains and trams
and when they go to their places of work they are agah exposd to infect
tion in a like manner ard from fresh causes It is customay for peopk
employal at works to use towek in] common as is al® the ca® at offices
restaurants and schools This shoull be avoided As alreay mentioned
persors travelling shoutl wea masks and persos coughirg shoudl use
their handkerchief to cough or sneee into.

All assemblageinvolving crowdal meeting should as far as possible
be avoide until this wawe of influenza has passd over.

There are however mary activities which canna be interfered with,
excet in the lag resort and with the agreemenof all concernedsud as
ChrL:rCTes hospitals out-patien departments meeting on 'Change public
schools

Sundy schoot are important no doubt but stard in a different
category and shoutl at onee be suspendewhen arny case are known to hawe
occurred

The Locd GovernmehBoad has deat in a specih manne with places
of amusementbut it lies with the individual, both for his own sale ard
for that of others to take no unnecessarrisks

At home the dange of infection is a one greate and more easiy
escapedwith ordinaly care A new risk comes into view. Membes of the
family attackel with the diseaseas well as thos waiting upan them are
very liable to plae their hand on breal without cleanirg them The
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breal thus gets infected ard carries on the diseas to othe membes of the
family.

It is, therefore importart that arny one handlirg food suth as bread
cheese &c, shoutl wadsh their hand carefuly before doing sa This
remak applies to all caterirg establishments

It is important at sudh atime as the present that the body shoutl be
kept warm, and that a sufficiet amourn of goad food shoul be available
The forme objed may be attainel by wam underclothig and goad boots
couplad with exercise or by a sufficieng of fuel; but it seens necessar to
point this out as the diseae not only infecs more easily but is more
severe where deficieny of food, clothing ard fud is present

As regard the home the Public Healh Department Civic Buildings
1, Mount Streef would be glad of an intimation when influena has
appeard in a family, which is not able to procue sufficiert fuel, food or
attendance

THE BACTERIOLOGY OF INFLUENZA.

No attempg has been mack to obtan bacteriologich investigatios in
the ca® of persoms dying from influenza Three swals were submitte to
Professo Delepire from case occurrirg aa Baguley Sanatorium and one
was submittel by me In nore of thee wasthe bacillus of influenza found
On the othea hard three swabs submittel by Dr. D'Ewart, at my request
from schod children all showel the presene of Pfeiffers bacillus

Professo Dean alsg on Novembe 1st 1918 was goad enoudn to give
me a shot accoun of his experine obtaine&l amongs the American troops
at the Pavilion, Old Trafford  In the majority of cases the influenza bacillus
was found in the sputum He made blood cultures from five of the worg
cases ard in three obtainal a pure culture of the pneumo-coccus In three
of the cases he mack a post-morten examinatiom and found in ead very
extensie confluent broncho-pneumoniand purulert bronchitis

In the British Medicd Journal Januay 5th, 1919 Colond Muir
describel the resuls of examinatim of 30 bodies of persols who died of
influenza at Glasgow of whom 26 were American soldiers In the grea
majority of these the bacillus of influenza was presentviz., in 22 out of 26,
and in all the broncho-pneumonicases

The outstandig featue from the point of view of morbid anatony
;/]v_ashthe broncho-pneumoni lesion The numbe of septicaend cass was

igh.

The organisns mog frequenty associaté with the influenza bacillus
were pneumo-codcand streptococci

Similar findings are recordel in the publication of the Medicd Researh
Committee In ore of the researche there given the clos associatia of
the influenza bacillus with streptococcs viridans is a prominen feature
The influenza bacillus appeas to becone more abundah sone time after
the commencemanof the iliness

The influenza bacillus is frequenty not present in the experiene
of othea observers and is presemn in conditiors having no relation to
influenza

It is not communical® to animals so that prod of its causatie relation
to influenza is wanting

In a publicati:m by the Medicd Researih Committee Major Gibson
R A.M.C, Major Bowman C. A.M.C., ard Captan Connor A.A.M.C., recod
aresearh into a filtrable organisn which they beliewve to be the cau® of
the disease

They shov that the filtrate from sputum obtainel early in the coure
of the diseaseis capabé of producing wheninoculatel in animak (monkeys
rabbits guinea-pig and mice lesiors in the lungs similar to those occurrirg
in man more particulary as regard the haemorrhagewhich were so pro-
mnert a featue in the lungs of patiens dying in the seconl outbreak to
which periad their researb relates
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Thes appearancewere found even in animabk which presentd no sign
of ill-health after inoculation

By adoptirg Noguchis technige they obtaina cultures of a minute
coccod body, which they were able to subculture and which, when inocu
lated into animals were able to transmt disease

By employirg rabbit they were ablke to pas on diseas from ore animd
to another

This researh followed the lines of one by Dr. G. Foste recordel in
theld(Americar) Journd of Infectious Diseases 1917 21, on Commm
Colds

The abow workers did not ventue to use huma materid to ted the
cultures obtained but Dr. Foste could more safeyy do sa and by instilling
the filtrate from sputun in comma colds and the cultures which he obtained
into the nostrils of volunteers he found that acue catarh was producel in
periods varying from 6 to 48 hours

Gibson Bowman amd Conna found that, when the inoculatel animabk
showal sigrs of illness it was not until the 6-7th day after inoculation

This may be accountd for by differene in the channé of entrance
but is more likely to hawe bee1 due to a differen@ in the infecting agent

The cultures which thes observes obtainel were in appearanceexactly
like those obtainal by Foster but no prod exiss that those cultures had
anything to do with the resuls obtained or that they constitutel the
filtered virus. This may quite well hawe bee in eah ca® somne organisn
which not only was in the first instance but remaine ultra-microscopic

On the othe hard the behavious of " commam cold" ard of " influena"
are remarkaby alike. As with influena a" comma cold " is a ore time
infectious a anothe non-infectious a one time a membe of a family ges
a cold ard it stays there at anothe it passs throuch the househal with
extraordinay rapidity. It behavs differently in differert households.

The resuls of acold are much more sevee a ore time than anothey as
regard the respiratoy troubles which it stirs up.

It may well be that a cloee study of the commam cold is necessarto
the elucidatin of influenza

Anothe featue of thee outbreak is the manne in which micro-
organisng ordinarily more or less quiescentook on infective and malignan
properties Thus pneumococcal streptococcal staphylococcal and even
meningococchinfectiors all becane more active

This is perhap more likely to happe if they are associaté with a very
gwin_llJlte filtrable body than as the resut of associatio with the influenza

acillus

PART II.

EPIDEMIOLOGY.

In studyirg the epidemiology of the diseas the only materid which |
posses is the Registe of Deaths Fortunately by the kindnes of
Dr. Carnwah ard Dr. Arnold, of the Ministry of Health | hawe had the
opportuniyy of seeiy the resuls of investigatios mace by differert
observers Dr. Carnwah in Manchester Dr. Arnold in Leicester
Dr. Macewe on schools Dr. Hutchinsm in a rurd district and othe
observes on the effecs of specid occupatios on the incidene of
influenza

Further, Dr. Major Greenwod has kindly furnishel me with the resuls
of his calculatiors on the facts for thee amd othe districts | much
regre nowv that | did not apply for a specia staf to carly out observations
on the coure of the epidemic on the lines pursuel by Dr. Carnwath
Dr. Arnold, Dr. Hutchinson ard in Cambridge but it did not occu to me
to use the staf for this purpo® until Dr. Carnwah requestd that a block
censs shoutl be taken The beg was dore in Mancheste which then
appeard possible and Dr. Carnwah had the service of the healh visitors
for a week The materid thus collectal will be usefd in varios ways
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Areas were selectd so as to obtan a totad of abou 1,00 houses dis-
tributed in su away as to be representatie of differert districts in the
city.

At the time of Dr. Carnwaths investigation only the facts for summe
and autumm could be given The name and ages of eadhr membe of the
househad were recorded the dat and characte of the attadk in autumn
and the fact of a previows attak in summer The summe outbre& coves
the periad from the week endirg July 20th to the week endirg Augugd 3rd,
the autumm outbre& extendirg from the week endirg Octobe 19th 1918
to the week endirg Januay 25th 1919 The facts for the winter outbre
hawe bea subsequenyl obtained

As my figures are arrangeé in age groups of five, it is proposéd to
re-arrang Dr. Carnwaths daf in the sane manner The mortality curves
exhibit striking peculiaritiss when thus arranged which do not appea
otherwise ard they lend themselve bette to the constructio of frequeny
curves

On the othe hard their value would not be neary so great unles the
facts of incidene collectal for Dr. Carnwah were there for comparison

When the Manchesteand Leiceste experience are comparé in this
manner | expet the frequeng curves of incidene for age groups will be
found to differ. Ther is alo the gros fac for Mancheste of the much
large inciden@ in summae than in autumn while the incidencs in Leiceste
shav the opposie relation  The two experiencs are probably in importart
respecs different

This is importart as regaré the comparatie immunity shown in the
two cities of persols exposed in the autumm who had been infected in
summer

The investigatios mace for the Ministry of Health on the blodk censis
methal shav for Leiceste immunity again$ autunm attacls in thos
infectad in summer ard immunity againg winter attacls in thos infected
in autumn

In Wigan, wher the investigatiom was carried out by Dr. Hutchinson
there was in addition immunity again$ winter attacls of those attacke in
summer

In Cambridg University there was immunity for summe attacls in
autumn ard agains winter attacls of thos attacke in summer

On the othea hard the Finchley Elementay Schoos shawv protection in
autumm of thos attack&l in summer ard in winter for autumm attacks
but not in winter for summe attacks in this agreeilg with Leicester The
experiene of Finchley Elementay Schoot was alo that of Clifton
College

In the Mancheste figures no protection is appareh in auturm for
summe attacks There would thus seen to be sone variabk factors

So far as my own experiene goses it is intenda to submt the deatls to
a carefd examination and then to compae the resuls obtaina with
correspondig figures for incidene obtainal by Dr. Carnwath and a further
sd of additiond figures obtainal afterwards

First, then as regard deaths The deatls are recordel in males and
females respectively week by week and for 16 five-yeary groups of ages
from the beginnirg of Januay 1917 to the end of Jure 1919 registere as
due to influenza pneumoniabroncho-pneumonjabronchitis and tuberculoss
respectively Those ascribel to tuberculoss hawe not been usel in drawing
the curves submittael to study, since there was buit little effed producel on
tuberculosis

The following curves hawe bee constructd for deatls :—

Curves 1.—Continuos frequeng curves on the sane scak from " in-
fluenzd from the 18th week in May 1918 to the 19th week in 1919 showirg
deatts from influenza pneumonia broncho-pneumoniand bronchitis

We thus see that three waves of influenza mortality occurred the first
lasting from the 25th week 1918 to the 30th The duraticn of this wawe
was six weeks It will be see that the mortality sustaind was far slighte
than in the secom ard third waves
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FREQUENCY ‘OF DEATHS FROM INFLUENZA, BRONCHITIS,BRONCHO-PNEUMONIA AND PNEUMONIA
curves 1 seep.50§ IN WEEKS FROM THE 19T WEEK 1918 TO THE [9T" WEEK IN 1919.
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The secon wawe lasted from the 42rd week in 1918 to the 4th week
In Januay 1919 a periad of 15 weeks This was by far the mog fatd
visitation.

The third outbre& lastad from the 5th to the 16th week in 1919 a
phe_rigd of 12 weeks and wasintermediaé in severiy betwea the first ard
third.

Roughly the seconl wawe was twice as sevee as the third, and fivetimes
as sevee as the first.

In appearane they are very much alike, so far as influenza alore is
concerned The third wawe is somewha flattened at the top, ard is
narrowe than the second except at the base

It will be rememberd that notwithstandig the gred fatality in the
secom wave there is reasm to beliewe that far more persois were attackel
in the first wave mary of them no doubt so slightly as to make them
forget that they had been attacked

An importan differene was observe in the secon wawe in the greate
numbe of persos who sufferel from bleedig a the nose and when
post-morten examinatios were made in the comparatie frequeny of
haemorrhageinto the lung.

Importart differences alo are observe in the curves for pneumonia
bronchitis and broncho-pneumonia

The curve of pneumond mortality reache its highed point in the first
wave ard in this wawe it resembledmore than the waves of the othe two
« diseasesthat for influenza In the secon wawe the pneumona mortality
shows a well marked wave but it is now lower than that from bronchits or
broncho-pneumonia In the third wawe it agan rises abowe the level but
the rise is not a sustaind one amd does not attan neary the heigh of
eithe broncho-pneumonjaor bronchitis

It may be observe that in the first wave the cres of the pneumona
wawe followsthat of influenza by a week in the seconl it precedsit, in the
"third the pneumona wawe has no distind creg thoud its uppe pat
correspond roughly with that of influenza mortality.

It would thus seen asif the impulsetowards the creation of an epidemc
pneumona diminisha from the first wave onwards

In the first outbre& the broncho-pneumoni mortality shows alo a
distinad wave considerabt less than that of pneumoniawhich attainel its
creg afortnight after influenza and a week after pneumonia The wawe of
broncho-pneumoiiis throughot greate than it appears however as it
rises from a lower ba® than pneumona or bronchitis

In the secomnl outbre& broncho-pneumoai rises well abowe pneumonia
its wawe having two crests one coinciding with that of pneumoniathe othe
a fortnight later, but it only rises in a conspicuos manne in the latter
part of the wave in a part of which it rises abowe bronchitis

As a separag caug of deah broncho-pneumoani thus become much
more importart in the secom outbre& than in the first. Its importane
relative to pneumond is much more emphasise in the third wave where it
separats itseff from "pneumonid entirely, and as a cau® of deah is as
importart as in the seconl outbreak This is the more remarkab¢ since
this outbre& coincides with the seasa at which lobar pneumona is mog in
evidence

There is, however not mudc differen® betwe& the mortalities from
broncho-pneumoniin the secom ard third waves

Bronchitis presens a differernt picture Like the othe two respiratoy
conditiors the mortality ascribel to it has a well-marked wawe ; but this
wave has very definite features throughout

In eath wawe the creg coincides withthat of influenzg and the coure of
the mortality pursue a similar course thoudh flattened down In the first
outbre& this wawe preceds that of broncho-pneumonjaas its does in the
second It is not materially greate than that from broncho-pneumoaiin
the first wave though smalleg than the wawe of pneumonia In the seconl
it is somewha greate than the wawe of broncho-pneumonia In the third

O 10699 &c H H
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it rises far abowe both pneumond and broncho-pneumoni as a caug of
death

In order, however to be able to form an opinion as to the relation which
the frequeng curves from those respiratoy conditiors bea to iufluenza it.
is necessarto conside the numbe of instance in which eadh of them
occus as a complication of influenza It is manifest of coursethat the
waves affectirg thes conditions when given as independencause of death
are in reality waves of influenza thouch the mog prominen featue and
characte may be thos of the caue of deah assigned but it is a lead
possibk that thee waves when compare one with the other, may be raisel
or depresse accordig as the numbe of complicatiorsin the correspondig
periad from that particula caue is low or high.

Moreover a study of the complicatiors in fatd case may throw light on
the characte of the respectie outbreaks

Thes conditions when occurrirg as complicatiors of influenza haw
therefore been taken out in 16 age grouys for four periods viz., Januay to
Jure 22nd 1918 Jure 23d to Augud 3rd, 1918 Octobe 23rd 1918 to
Januay 25th, 1919 and Januay 26t to April 26th, 1919

The second third and fourth of thes periods cove the three epidemc
waves

For conveniene of referene the correspondig facts for influenza are
given at the heal of the table
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Table showing four Periods for Death&om Influenza, DeathfRegisteredsimply asrom Influenza, and DeathsRegisteredrom a
Variety of Complications,dividedinto 18 Age Groups, each of five Years.

Influenza agefrequenciesin fatal Cases.

Complications of Deathsfrom Influenza—1918-1919.



Complications of Deathsfrom Influenza—1918-1919.—eontinued.
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From the abowe table we find tha the following complicatiors form the
percentage of deatls from influenz in the respectie periods given under

neah —

To compae this with the correspondig cause of deah registere as
primary during the secondthird and fourth periods it is necessarto remowe
that part of the waves which is permanehand occus in othe years This
can be dore approximatef by subtractig the figures for the correspondig
weels in the yea before we thus get—

The percentage which the® residus form of the deatts from influenza
in the correspondig periad as shown in the abowe table are—

On referene to the curves of frequeng it will be sea that this mode of
treating the figures mees the ca® very well.

It shows the powerfu influenee of the first wave on pneumoniabroncho
pneumond and bronchitis This is mud less conspicuos in the secowm
wave even as regaré broncho-pneumonjawhich is the condition mog

affected
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The striking characteristi of the third wawe is the dominane of
bronchitis which may, presumablybe taken to mean absene of consolidation

It would thus appea as if some more fatd influenee had becone
dominan in the secon wave amd taken the placee of the more commm
-complicatiors of the diseasgperha a haemolytc streptococcus

Adding, now, the residus of the waves of pneumonia bronchits ard
broncho-pneumoni obtainel abowe to ead of the influenza waves we obtan
the figures given belav for the approximate}l corre¢ numbe of deatls from
Influenza ard its complications

When we trea the figures in the way suggestd we get—

This gives for the percentag of complicatiors in.i—e

On this mocke of treatmen it will be sea that pneumoniawhich includes
lobar pneumona and othe pneumona not specificaly named but usually
lobar, is more in evidene in the first wawe than in the second ard still les
in the third. Broncho-pneumonijaon the othe hand is les evider in the
first and third waves than in the second

Bronchitis is leag evidert in the secon wave mog marked in the third.

In the third wawe 87 per cert of the deatls hawe respiratoy diseas as
a complication in the secom wave 85 pe cent, in the first wawe 83 pe
cent

Pneumonia including broncho pneumoniais presemnin 73 pe cert of
the fatd casa in the secom wave in 69 per cent in the first, ard in 53 pe
cert in the third.

It would thus seen that markel differences appeard in the three waves as
regard the complicatirg conditiors in the lung, which probaby correspondé
to changs in the characte of the organisns responsite for the fatd issue
and perhap alo for the inciden@ in the three waves

It is importan to obsere that while the true curve of influenza mortality
may probaby be constructd by adding to the waves of deattsfrom influenza
the simultaneos waves of deatls from pneumonia broncho-pneumonjsard
bronchitis the"transferene is not all on ore side This will be se& on
comparirg the contrd waves in curves 6 for Januay 1917 to Jure 1918
with thoe for Jure to Decembe 1918 ard Januay to Jure 1919 It
will be seenon examinirg the latter curves for pneumord and bronche
pneumona at advancd ages and comparirg them with the contrd curves
that theris evidene of transferene from pneumonaand broncho-pneumoasi
to influenza

"With influenza so prevalemn as it was in the summe and autumm of
1918 ard in the first-haf of 1919 the tendeny is, in fact to regad as
influenza evey acut fever, especiaj thoe of shot duration In this
way alarge amoun of error mug hawe bee introducel into doubk attacks
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sufficiet to obscue the facts of immunity, unles the® were ascertained
with grea pairs and discrimination This is especialy likely to occu in

districts such as Manchesterwhere the incidene of pneumora and othe

acue respiratoy affectiors is always high.

With less sevee affectiors it isnot possibé to say whethe thee normally
occu in Manchestewith exceptiona frequency but it is likely, if we may
judge from the high deah rate from pneumoniaand also from the very
smoly stae of the atmospherewhich | hawe elsewhee shown to be at times,
associatd with a high respiratoy mortality.

The difficulty in determinig in ary given case whethe two repute
attacls hawe bea from influenza may be illustrated by the histories which
I obtakineal from four of our healh visitors who are sad to haw had doubk
attacks

Health Visitors.

(1) First attack Mrs. S. aet 30.
Secomnl attack 14 in Jure 1918

First attack bega on July 1st in Warrington where she was a healh
visitor. Sevee headache temperatue 102 for sever& days pairs in the
limbs, &c, no epistaxis no catarh of the eyes ard nose slight sor throat
anorexia no diarrhoea Away afortnight Had cough but no pneumonra
picked up very quickly ; felt quite fit on returning

Secoml attak bega Octobe 26th Very wel in morning afternoon
gradualy felt ill; sevee headachevery fatigued anorexia chill; tem
peratue not taken no epistaxis no actud sickness no diarrhoea no
cheg affection but cough Wen to bed but got up ard tried to work it
off. Was away afortnight Secown wee&k had palpitation very badly.

(2) Miss B.C., Higher Broughton

I. At Radcliffe nursirg soldies at the Radcliffe Military Hospital

Took ill in July; came on suddenly Shivering genera pains head
ache prostration temperature 101° Vomited no appetite no epistaxis
running eyes sore throa or diarrhoea Did not go to bed but continuel
duty. Il abod amonth but no cough Feeling of lassitude

Il. Took ill abodu Novembe 1st Came on rathe suddenly chill
generd pains grea depression sevee headachetemperaturel00° twice;
cough pain in the chest wernt to bed and stayel in bed three or four days
then came down to the office. Has a couch now and does not seen to me
fit, bat will not stay at home (se@ on he return)

(3) Mrs. B.

I. Took ill July 1918 Having dinner, directly after took suddeny ill,
like fainting fit. Went home temperaturel03« 8°; wasthen a healt visitor
at Oldham Sevee headachgesor throat endirg in tonsilitis. Pairs all
over, vomited no diarrhoea Wen to bed and stayal there aweek Very
wedk ; off work three weeks

II. Tok ill Novembe 6th. Felt heavy sevee cold in the head
Novembe 7th, sevee diarrhoea chig symptan washeadache Cane down
Novembe 8th, was set home TemperaturelOle 4°. Had anothe sore
throat not sick had couch; two daysin bed Got up the day the Armis-
tice was signed Novembe 11th

(4) Miss C.

I. Todk ill on July 18th IIl, out of sorts headach ard pains No
rise of temperature Very quick pulse Wen to bed stayal in bed aweek
Very ill three days temperature third day 102° Vomiting, pairs in.
hand and toes epistaxs third day. Running eyes ard nose cough after
wards; no pairs in the chest no sor throat Very wed& on getting up.
Doctar prescribe a weeks rest felt all right when she gat up.
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II. Homeat Llanberis Bega with painsin her ches abou Octobe 27th
followed by a cold. No sevee headach or gener& pains Temperatue
not taken Returnel to work on Novembe 5th.

It is very doubtfd how mary of the® attacls were really influenzal
Thus it is doubtfu whethe the seconl attak was influenza in cases 1, 3, ard
4, and not mereyy comma colds ard if that can be sad to be so in the ca®
of healh visitors it is much more likely that untraina persors would cal
ever feveridh attak influenza

On the othe hand it has been necessarto make further inquiries at
house to bring the cass up to date ard | am informed that the tendeng
now is for peopk who formerly statel tha they wel ill with influenza in the
summe of 1918 to dery that there was then anythirg the matte with
them being afraid that the continuel enquiy implies blame imputed in
regad to their previols statementsso easiy may thee statemers swing
to ore side or another No douli their first statemerg were wha they
believed allowing for sonme naturd exaggeration

But sudh transferene is mog likely, at all event as regard cass of
such orlliseass as tuberculosis enterc fever, scarle fever, and ordinay
catarr

The reg of the table of complicatiors may be statel briefly. Ther is
littl e evidene that influenza causd ary rise in the numbe of deatls from
othe cause than thos namel above We may, while giving the facts alo
stae wha numbe of deatls were to be expectd hal the diseas exerta
the sane influene on all of the causs of deah as it did in the first outbreak
For this purpog we may multiply the deatls in the first outbre& by 5 to
give the expectd numbe in the second ard by 3 to give the expectd
numbe in the third.

"We thus see tha unde othe respiratoy diseass (mostly pleurisy)
the numbes in the secom and third outbre& are fewe than we shoud
expect

Unde tuberculos$ alo the numbes indicae the greate influence of
the first outbre& on mortality. The sane is true of meningits ard othe
disease of the nervols system
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It is, however unde heat disease tha the influene of the first out
bred& is mog conspicuous 'which agah may indicae pneumo-cocda
septicaemia

Probaby the® unexpectd facts may be relatel to the large numbes
attackel in the first outbreak

It has been sad tha it is by no mears clea that in the aggregate
influenza had ary influene on deatlts from tuberculosis The matte would
sean to be easiy tested Ther were 2,0% from influenza in 1918 ard
1,3 deatls from tuberculoss in the yea out of atotd of 12,181 The
chane tha a deah from tuberculoss would coincice with a deah from
influenza on the hypothess of independereof the two is therefore—

20% 13D
1218 * 12181
and the numbe of deatls which might be expectd to coincide is—
20% 139D
12181 * 1218 * ?

The numbe to be expectd in the six weels of the first outbre& is—

~ X 2392 = 27-6

15
in the second— Wy X 2392 = 69.
13
in the third— NX 230 2=59. 8

The actua numbes wer 12, 45 ard 18 This seens to give sone
suppot to the view that ther is an actua antagonim betwea the two
diseases But this is open to fallacy, sine deatls from tuberculoss might
quite easiy be ascribel to concurrem influenza

The= figures neal sone revision Strictly speakingthe figures shout
not be applied to the third outbre& at all. Moreover the calculation shoud
be restrictel to the secod haf of the yea when influenza was prevalent
and when al® the mortality from tuberculoss is least It is, however
clea enoudp to enabé us to say that, in the aggregag influenza had little
effed on tuberculoss mortality.

The correctiors mentioned when applied give the following figures
The chane of influenza occurrirg in a ca® of tuberculoss in the secon
half of 1918 is—

and the numbe which may be expectd to occu in six weels out of 6,32
deatls is—

the expectd numbe in 15 weels is 110 The actuda numbes are 12 ard
45 respectively

If we take the experiene of the first haF yea of 1919 the correspondig
expectel numbe is 43, the actud numbe beirg 18 The resuls do nat
differ materialy from those alread given

Tables hawe been prepared showirg the numbes of deatls occurrirg
week by week from the 19t week in 1918 to the 19t week of 1919 from
influenza pneumonia "broncho-pneumonjabronchitis ard tuberculosis
If we refa to the deatls from tuberculoss during the influena wawe
periods we find that no definite increag occus in July 1918 or during
the secodm wave In this instane the figures for 1919 hawe na been
given
Curves2.

Curves 2 hawe been prepard showirg the death-rate from influenz in
ead of the principd divisions of the city from the wee&k endirg Jure 22rd
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1918 to the wee&k endirg April 19th 1919 Unfortunatey the populatiors
hawe becone very uncertain so that the accurag of the death-rateis somewha
uncertan absolutely though nat so muah relatively. In orde to appreciag
the constan difference in mortality rates betweea the three divisions of the
city, it is necessar to hawe figures showirg the death-rate from all causes
and from the main causs of deah in which large differences are shown
everly year The following figures will suffice for this purpo® :(—

Souh Mancheste has been extende since 1901 and its deah rates
ough now to be lower relatively than in that year

Passilg to the frequeng curves from influenz it will be see that the
deah rates from influenza in the first outbre& rose simultaneousl in all
three divisions to a pe& in the sane week and declinel simultaneously
The spae betwe@ the curves ard the ba line may be taken as showirg
the numbe of deatls per 100,0® in the outbreak

In the first and second outbre& the relative death-rate from influenza
correspod generaly to the relative death-rate from respiratoy disease
excef that we shoull expet the area embracd by North Mancheste deatls
to be ratheg smalle than that embracd by Souh Mancheste deaths In
the first two outbrealk the relation is the rever® of this. This might be
taken to indicake some effed of industrid occupation North Mancheste
being the industrid part of the city. Ther is, however but littl e differene
in mortality betwea thes two divisions In the third outbreak however
the Souh Mancheste death-rate attan the same height as thos in the
Township althoudh the aggregag mortality per 1,0® is not so gred in the
former. North Mancheste has now a much lower death-ra¢ then eithe of
the othe two divisions

We may conclue tha ther was exceptionh incidene in Souh
Mancheste in the third outbreak

In the secom outbre& the mortality rate in the Townshp does not begn
to asced till awe&k after the othe two divisions and it commencs more
abruptly in Sout than in North Manchester

This abrug commencemeanin Soutt Mancheste may hawe to do with
the presene of a numbe of American soldies sufferirg with influenza who
were treatel on the souh side of Mancheste in October It is conceivab
that the differen@ in the® curves supplies the explanatim of the second
outbreak Large numbes of American soldies visited this county and
Prane in Septembeand October and it is known that sore ships witnesse
very painfd scenesthe men suffering from influenza in a very sevee form.
It appeas likely that this outbre& was introducal from America and that
an increasd virulence was imported at the sane time, possiby by a new race
of streptococgior pneumococgi or both possiby by some as yet unknown
micro-organism

On examination of the Registra Generak weekly retum it would appea
that the influenz fatality startel to asced at Southampto ard Portsmouth
as well as at Exeter Bath and Glouceste in the wee&k endirg Octobe 5th,
that is afortnight before it commencd in Manchesterand that the ascem
bega in the weék endirg Octobe 12th in Liverpool, Birkenhead Bootle
St. Helens Blackpod ard Southport slightly alo in Salford In Mancheste
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there was no definite ascen till the week ending Octobe 19th. There was
certainy an impressim here that the diseag travelled from Liverpool, via-
Bolton to Manchester although as we hawe seen there was materid in
Mancheste from which it could havwe spread At all evens it appeard to
stat in Southampton Portsmouh and Liverpod before it reachd
Manchester |If the suggestio made with regad to its importation from
America be the true explanatim of the chang of characte of the outbre
from summe to autumn the circumstance would be easily explained since
there were a grea mary American soldies moving abou this countly in
Septembe and October This would explain why the diseag appeard
simultaneous} in Prane and in this countly generally and why it bega to
be fata a little before this time at English ports

When we pas to the third outbre& we find that all three waves embrae
a much less area than in the second and that the curves hawe somewha
changea their outline, two of them having now flat tops as if the attendimg
respiratoy conditiors tenda to take precedene of the specifc infecting
agert as a cau® of death thus spreadimg out the curve

On this occasim the curve begirs to ascen abruptl in the Mancheste
Townshp as in the first curve and the onsd of fatality and presumahby of
sprea is delayel in Souh Manchester thoudh this is made up for in
subsequenweeks In North Mancheste the curve rises and descend more
slowly, beside attaining less heigh than in the othe two divisions

There is nothing in the manne of ascem taken by itseff to accoun for
the differences of thes curves from those in the first two outbreaks So far
as respiratoy diseass isconcernedit is associatd with the rise of bronchitis
as a cau® of death thoudh it is necessar to remembe that, at this season
bronchitis is normally, at its higheg point as a cau® of death For this
allowane has alread/ been made
Curves 3.

The third se of curves shov the deatls in ead week of ead outbrek
from influenza pneumoniabroncho-pneumomi and bronchitis as percentage
of the total deatls from the particula cau® occurring in the coure of that
outbreak Naturally the longer curves are flattened The particula points
brough out are—

1. Each caue of deah abow enumeratd swells into a wave

2. The creg of the wave is pointed for influenza

3. The pneumona wave is peaka in the first and secom outbreak but
appeas only as a generd swel in the third.

4. The broncho-pneumomiwave is crestal in the first outbrek appeas
as aroundeal swel in the second and as a broken continud ridge
in the third.

5. The bronchits wave in ead outbre& rises continuousy to a creg
simultaneous} with the influenza wave falls more quickly than it
rose and has a dip-two-thirds of the way down, after which, in the
secod and third waves it rises again This wave correspond
throughou more closely with the influenza wave than do the other
two, and comes into increasig prominene with ead successig
wave while pneumona undergos a stead decreasgeif we exclude
broncho-pneumonia

Curves 4.

Frequeng curves for influenza deatls week by week similar to the fore-
going have been constructd for males and females respectively In the
first outbre& male outnumbe femal deaths thoudgh not by much In the
secoml the male mortality falls below the femak throughou especialy in
the middle part of the outbreak In the third the femalk mortality exceed
the male though not by much; but throughou the first half of the wave it
isin advane of the male It is evidert that the adven of bronchitis as a
caue of deah does not explain the relative position of the sexe in the third
curve, which is like the first, with male exchangd for femak deaths In
Mancheste femak deatts from bronchitis normally exceel male to some
extent and assumimg an unknown factor for the greate mortality of females
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in autumn we might regad the third curve as a partid retum to the first
type, modified by bronchitis

Curvesb.

Age frequeng curves haw beean constructd for ead of the outbreals
for males and femak respectively a 18 groups of ages eah of a periad of
5 years

That for the first outbre& shows that the femak mortality rises abowe
the male at ages 10 to 30, ard falls belov it at ages 45 to 85. In both cass
the differene is considerable

In the secom outbrek the femak mortality rises greaty abow the
male, immensey at ages 0 to 45, but alo considerab} up to the age 75.

In this curve broncho-pneumoaishows sigrs of being a potert factor,
if infant mortality be ary test

Usually, a& ages 0 to 4, broncho-pneumoai is more fatd to males than
females ; but the excessie fatality of females inthe secom outbre& affect
even this age All thee curves males ard females shav a maximun
fatality at ages 25 to 29, and any explanatim of this epidem¢ mug explan
this very unusué and unlikely occurrence The only exceptios to this rule
are the high fatalities in infangy in the secow outbreak and the fatality
from males in infangy in the third outbreak

Curvesé.

Curves showirg the numbe of deatls occurrirg a ead age growp of
5 yeas haw al® bee constructd for July to December 1918 thus
embracing the first and seconl outbreaksard for the first half-yea of
1919 for influenza pneumonia broncho-pneumonjaand bronchitis

In orde to afford a bass of comparisa with the normal the three
half-years Januay 1917 to Jure 1918 hawe bee averagedand correspondig
frequeny curves prepared

Also a curve has been preparé showirg the age frequeng of deatls in
the influena yea 1891

The two first sd of curves shav the high deah rate from influenz in
children unde 5 years especialy in 1918 The pe& a ages 25 to 30 is
manife$ in both curves Both curves shav a secondary but much lower
peak at the ages 45 to 50. This low pe& correspond to the influenza
experiene of 1891 which shows nothing to correspod with the pe&k at
ages 25 to 30. Thes outbreak are therefore in sone essentihparticular
quite differert from the wawe in 1891

Indeed when we compae the 1891 experiene with the curves constructd
for comparisa and control we see tha the age distribution of influenzd
mortality in 1891 correspond vety mudh with that of pneumonrd in the
comparism curves It is permissibé to supposg that the dominan influence
in 1891 was pneumoniabut that othe and disturbing factors ente in 1918
and 1919 Moreover the age-frequeng curves of influenza for the three
half-yeas precediy the first influenza outbreak correspod with that of
1891, as does al that for the intervd betwe& summe and autumn

In the curves for July to Decembe 1918 and Januay to Jure 1919
pneumona reache a maximum a ages 25 to 35 in the forme period at
25 to 30 in the latter, thoudh in the latter it attairs a still highe maximun
at 45 to 50. Influenzd infection has been able to distot the normd
pneumona curve This will be mack clea by the comparisa curve of age
frequengy from pneumonia but the effed of influenza is but little manifes
at ages ove 40.

The effed on bronchits of the influenzd wawe is very different Here
the chi¢ effed is to raise the naturd rise of this par of the curve greatly
in 1918 very greatly in 1919 thoudh the ba® of the enlargemenis al
extended especial in the latter.

The effed of influenza on broncho-pneumoai is agan different In
1918 the whole curve is lifted up, excep a ages Oto 4, a which the
mortality is high, with or without influenza At all othe ages the impres
of influenza is manifest particulary in the earlie ages The characte of
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the age distribution is quite altered In the first half of 1919 the mortality
from broncho-pneumoaniat ages 0to 4, reachs the high figure of 237, but
this cannd be ascribel to influenza especialy as the effed of influenza does
not begn to be evidert until the age 20 to 25 After that it is general
and affecs all ages

The frequeng curves in weels of the three main complicatiors of
influenza hawe been alread deat with.

From a consideratia of all thes curves we see—

1. That the true influenzd curve has to be constructd by sub
tracting the deatls at eah grow of ages in the contrd curve from
the correspondig grow of influenzd curves from pneumonia
broncho-pneumonija and bronchitis amd addirg the numbe thus
obtainel to the numbe of deatts ascribel to influenza a the
correspondig ages

2. The identity of bronchits with influena is very easiy
overlooked as may be see on examinirg the complicatiors of
influenza and the curves for bronchits in July to Decembe 1918
and Januay to Jure 1919 That is to say a sevee cold cannd
easiy be distinguishe from influenza The essentib identity of the
curves of influenza and bronchits hes alread bee pointed out It
appeas likely, as alreaq stated that astudy of comma colds will
throw light on the occurrene of influenza

3. The proposd chang of the curve of age frequencis of deatts
from influenza will not, however alter the peals a ages 25 to 30
and 30 to 35.

4. The differen@ in sex distribution of the deatfs in the three
epidemis seems to indicake sonme fundamenth differene in character
but might if all the factors were known receive sone explanatim
from the amoun of immunity in the two sexes This does not,
however appea likely to give an adequat explanation Othe
differences in the characte of the epidemic haw alreay been
mentioned

The mod probabé explanatim is the introductian of fresh strairs
or elements

If we may supposefor example that the infective elemen in
influenza attache itseff in successio to the pneumococcusto a
streptococcus and to the influenza bacillus the occurrene and
behaviouw of the outbreak might receive sonme explanation but
these mug be mattes for further enquiry.

5. The whole grow of respiratoy affectiors need to be brougtt
unde enquiry.

Various accessor inquiries arise in connectim with thee facts As
streptococt were such a prominen featue in the bacterioloy of the
diseaseit is naturd to inquire whethe ary increag occus amongsthe
notified case of erysipelas puerperh fever, or scarle¢ fever No sud
occurrene shows itself, as will be sea from the following figures:—

Cass notified in Quartes from —
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Thus the increass which occu are in periods outsice influenza preva
lence and they are particulary marked in the secon haff of 1919 as is the
therise of scarle fever, or appeas tobe sa This qualification is necessary
as the prevalene of influenza might clo&k a rise in all three But the
suggestio alreay made that the infective elemen in influena may give
wings to the infectiors of othe diseases may hawe applicatio to scarle
fever, erysipelas encephalitis-lethargac and othe epidemc diseass of
shot latert period With this idea we may connet the tendeng to
epidemiciy of othe infectios diseass round abou influenza periods

It is eviden that during an outbreak pneumococgi streptococic and
influenza bacilli all gain greatly in infectivity anrd numbers It is possibe
that they becone infective by associatig themselve with a more minute
organism In that ca® there would be sone restricticn on sprea by the
increasd size of the infecting agent

"We may, therefore bring togethe the facts available without attempt
ing meanwhié to interpre them further.

It appeas to be worth while al to bring togethe the periods betwea
the occurrene of primaty and seconday caseswith a view to see whethe
there is any evidene of agencis with differert latert periods Thefacts are
collectad without attemptirg to drav conclusios which would be difficulty
unles ore alo knew the degres of exposue to infection

INFLUENCE or SEVERITY OF DISEASE OF INFECTIVITY.

When a numbe of deatls are investigate it would at first sight appea
as if there were an unduly large numbe of household with single cases in
them Thes investigatios do not quite all relat to deathsbut they do
all relaie to sevee cases

The figures obtainea from them are :—

Thus in 234 household there is only ore case while in 206 there is
more than one case

Advantag has been taken of the blok censs mace for Dr. Carnwah
to contrd this by ascertainig wha occus in houss as they come along
The figures relate mostly to the autumm outbre& with a few from early
winter.

It would thus appea tha while more than haf the tota numbe of
household hawe as before only one case amongs thos having only one
cae ther are seven deatls as agains three deatls amongs the reg of the
cases Notwithstandimg the similarity of experience in the two set of
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household there appearstherefore to be associatia betwea the severiy
of the ca® and the failure of the diseag to spread It does not, of course
follow, supposig severiy to restrid propagatio of the disease that
there shoutl be ary differene in the two experiencesnor would there
be if the first ca® were invariabl slight But this is not the case The
question canna be determine in this way.

A portion of the attaclks were therefoe analysed restrictig those
selecte to the autumm outbreak and putting asice the instance in which
a deah occurred The remainde were groupea as before accordimg to the
numbe of cases in the householdbut the classificatiom is accordirg to the
characte of the attak in the first case

Thus the totd numbe of household in this growp wasexacty halved
by the numbe in which there wasonly ore ca® in the house But amory
those in which only one ca® occurred viz.,, 110 the first cag was sevee
in 24, with two case there were four sevee first cass out of 63, with three
case six sevee cases out of 32, of the remainde one out of 14.

Summirg up, there were 24 sevee first cass where only ore was
attackel out of 110 11 sevee cass out of 110 where more than one was
attacked

When this is addel to the experiene regardirg fatality, a ca® seens to
be mace out for associatia of severiy of first cag with infectivity.

The point is one of sone importance

Supposig sud an associatia to be mace out, the infectivity of the
patiert is restrictel by his being confine to his bed It is difficult to
beliewe that it is otherwi® mud restrictal on the average The restrictin
is plainly on his powe of infecting othess by handlirg towels washbasins
utensils food, and might be greate than is here shown sine the aggregas
judgmert of a ca® which is not sevee gives no sufficiert picture of the
commencemenof attack Experiene of the way in which the sidk are
carad for shows that the dange from drople infection is at leag as gred
from thos confinal to bed as from those who can get up, while the dange
from the handlirg of utensils thoudh mud diminished is by no mears
abolished

So far as they go, the figures seen to sugges the importane of sevee
illness in restrictirg infection whateve be the explanation

But that this is not an adequat or complee explanatim of the failure
in mary casa of influenza to sprea in the househadl is shown by the large
numbe of single case whos attacls were not severe

INTERVAL BETWEEN EXPOSURE AND DEVELOPMENT OF THE DISEASE

This has been taken out for 278 instanceswhich relat almog entirely
to household in which a deah occurred but in all of which sevee cass
hawe occurred

The previows analyss shows tha the resuls will not differ greaty from
those obtainal as the resut of a census
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The® resuls are as follows :—

‘Interval in days betweerfirst and SecondAttach.

It thus appeas that the intervak are gathere in a grow in the first
four days then follows a growp from the fourth to the sevenh days
inclusive in which there is a markel fall from the first four days but in
which the intervak stard at a level indicating apparenty a differert levd
of infectivity. After this point there is a drop, the intervak agan remain
ing fairly levd for anothe week after which a marked drop agan occurs

Although this may be taken as fairly representatie of wha happens it
need to be checke by an indifferert group irrespectie of severiy of
individud case occurrirg in the household

The Significanceof the Incidenceon Ages25-2 and 30-34

Perhap undte stres has bee laid on the inciden® of mortality at the
above ages The mog eviden suggestio is that a large degre of
immunity remairs over from the epideme periad 1889-1891 This explana
tion has to conterd with the apparen slightnes of protectian conferrel on
persors attacka in the summe and autumm outbreaks Even if we assune
that older persos mey hawe been protectel by repeatd attacks in the
previows epideme years all the features of age inciden@ would not be
explained

O 106991 &c 17y



CURVES 1.—Numbe of Deaths Weeky Week from the Causes given beiowthe Weeks named.
1918

90S.



CURVES 2.---Death Bates from InfluenZa the Manchester Township, North Manchester and South Manchestbe
Weeksshownabove,to the nearest decimal.

1918
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1918—ont

1919

1919—cont

CURVES 5.—Frequeny Curvesof Deathsin Age Groups,Male and
Female,eachof 3 Outbreaks.

SUMMER.

AUTUMN.



sl

WINTER.

For Curves 6 seefollowing page

Comparisonof the above Facts with those obtained from Block Censuses.

In Januay 1919 a blodk censs was mack in Mancheste by the Healh
Visitors at the reques$ ard unde the direction of Dr. T. Carnwath amedica
officer of the Ministry of Health with aview to ascertainig thefacts asregard
incidene@ on household ard persos of attacls of influenza in the summe
and autum outbreaksal® as regard immunity, if any, conferrel by the
summe outbre& of persors then attackel and living in the autumm
outbreak To thes hawe now bee addel the facts for the winter outbreak
In addition a contrd censs has bee taken so as to ascertan how repre
sentatie a blok censis for 1,00 houss is.

The Summe outbrek lasted from Jure 22 1918 to Augud 3, 1918
. Autumn " " . Octobe 12,1918 to Januay 26,190
. Winter N . . Januay 27, 1919 to March 10, 1919

The facts are arrange in five-yearly age groups males and females as
in the tables below. (Tables E. ard F)

The figures hawe been very carefully corrected and the slight differene
betwee the totd and that of Dr. Carnwah is no doult due to exclusion by
him of sone of the cases

The figures are arrangé in thee group so as to furnish a comparisa
with the curves for age frequencis of deatls for the whole city.

The figures at the side of Table C. mean—

1 escapd in summer 2 attackel in summer 11 escapd summe
and autumm ; 12 escapd summer attackel autumn 21 attackel summer
escapd autumn 22 attackel both in summe amd autumn and so
forth. Thus 121 mears escapd summer attackel autumn escapd
winter. * mears deah in summer T in autumm ; I in winter.



CURVES 6.—Deaths from Influenza, Pneumonia,Broncho-Pneumoniaand Bronchitis—July to December,1918

CURVES 7.—Se Table of Compilations
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The figures are arrange first without remova of deatls to facilitate
checkirg the figures and the deatls are shown in their placein summe and
autumn  In the winter outbre& 111 to 222 all the deatls are shown in
their places

The figures are then re-arrangd (Tablke " C") by omissiom of deatts
in the precedilg outbreak and the deatls are shown in their appropria¢
places in summer autumm and winter. There is no materid advantag in
this correctio of the populatiors as much greate changs occu owing to
the intervd betwea one outbre& and another However usirg the re-
arrangel figures and glancirg over the table we note that there were two
deatls in autumm in persors previousy attackel in summerard orein
winter amongs$ thoe attackeél both in summe and winter. Table C.
relates to the secom block census The correspondig table (Table A) for
the first blodk censs is not reproduced

The ca® mortality rate in summe is 0.71, in auturm 2.75 in winter
2+ 66. It will be see that, so far as this censis goesthe attaclks in autunm
and winter were abou equally sevee  This table affords no evidene of
protectian acquirel by case attackel in summe again$ attadk in autumn
Thus the chane of a persam being attackel in auturm who escapd in

summe is 3%37, of a persm beirg attacka in autum who was attackel in

summe 7‘0% The differene is negligible

We may next enquie what is the evidene of protection in winter for
those attacke& in summer The chane of apersm being attacka in winter

(112 73
who escapd in summe and autunmis + .,,. = iy&fi. The chane of a
perso attackel in summer but not in autumm beirg attackel in winter is
(212 % . . .
/oi\ = Qgg which is considerab} greate than the abowefraction There

would, therefore appea from thes figures to be no protection but the
reverse The resut is not altera if we take instea of the lag
fraction—
(212 B
21 + (22 709
As regard protection in winter of those attackel in autumn the chane
of a persam being attackel in winter who was attacka in autumm but not in

(122 11 73

summe is -jr'r = Fry*, which aganis greate than 13524 Therr is, there

fore, the rever® of protection

"We may now examirethedistribution of persoms in thepopulation We
note the gred preponderanein the population of women ove men a ages
15 to 34, ard the remarkab¢ reductim amongs both men arnd women at
ages 20-24 (compare with all othe ages)

As regard incidene of the diseas we note the excessie incidene on
females even taking into accoun the difference in population from the
age of 10 upwards This is not reflecta in the numbes of deah for the
whole populatia in the first outbreak and to that extent this censs is not
representative Doubtles the reasm why it is not reflectal is because of
the specia connectim betwee the first outbre& and lobar-pneumoniaa
connectim which may haw been particularise in districts As is
well known lobar-pneumord is more fatd to males than to females

This excessie inciden@ on females is shown in the seconl outbreak It
is, however absen in the principd sectio of the third outbreak viz.:—
112) thouch agan presen in the sectiors (122 (212 amrd (222) asmight be
expected



TABLE "C."
MANCHESTER
INFLUENZA, 1918-19 (Secom Block Census.
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TABLE " E.

A Summay of Pacs relating to the Age Frequencis of Population of Attacks ard the Percentage of Attacks to
Populatio in ead of Eighteen Groups of Ages from the Block Censs taken in Mancheste
unde the direction of Dr. Carnwath

91¢
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SUMMARY TABLE.

BLOCK CENSWS 2.
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The principd object however in rearrangig the figures in thee age
groups was to ascertai wha relation the age frequencis bea to the age
frequencie of deatls for the whole city, as exhibited in curves To ascer
tain this, differences betwe® males and females hawe bea neglected ard
the age frequencis for the two added so as to shav for ead age grouwp the
tota population at risk, and the totd numbe of attaclks at tha age
group  When this is dore we get the following table in which the
percentage of attacls in the correspondig populatiors are al®
given Tables E. ard F.

The percentageg in the three outbrealk are then addel to ge a totd
percentag throughou the epidemc periods The age frequencis of the
total percentage are remarkaby like the age frequencis for deatls at ages
20-35

In all the attak frequeng curves there is a swel in childhood due
chiefly to the large numbes at risk.  The percentage attackel at thes
early ages however tell a different tale

The true test however is the percentag of attacls to populatin at
correspondig ages which agan brings out quite clearly the pe& occurrirg
abou the ages 20-35 The particula age periad 25-30 will be sea to
dominake the picture of attacls in the table smal ard large alike, as it does
also in the Summay Table Curves 8.

There is, therefore both as regard incidene@ and fatality in thes
outbreals as they affectel Manchestera quite specid tendenyg to attadk
and fatality at the ages 25-29 and 30-34 a new feature and one requirirg
explanation

The striking agreemen of the age frequencis of attacls with the age
| frequencis of deatts for the whole population may be taken as evidene
| that the facts hawe been collecta with reasonald accuracy

It may be observe that the figures abowe given may be taken as showirg
the numbe of case which would hawe occurra in the City if the sampé
were representative Taking the populatiov of the City in 1918 as
730,000 the numbe of attacls in the first outbre& may be taken as

The numbe of case in the secon outbre& would be—
and in the third—

The totd numbe of cases would thus be abou 200,000 but if females
and males are taken separatel for a calculation the numbe would be
greater

It will be noted that the numbes of attaclsin successig outbreals were
709,473,113 If no protection was afforded by the summe and autumm
attacks this gred declire in the numbe of attacls is not readily explicable
The methal of analyss adopted therefore would seen to overlok somne
cardind facts and it is possibé that slight overlookel attacls play alarge
Part in the production of immunity, as they do, for example in enterc
ever.

There is, however anothe way in which we might estimaé the numbe
of attacks viz., from the ca® fatalities which leacs to very differert results
The objection to it is tha thee ca® fatalities are foundal on smal
numbers and on an experiene in the total death-rag¢ quite at varian@ with
that of the whole population However acceptig the ca® fatality in the
first outbre&k 0« 7,inthesecondss3 e« 25 inthethirdas2« 7, we get the numbe

attackel in the first outbreak in the secom 50,860 in
the third 34,630*

* The® cae fatalities are foundel on the two blodk censusetaken together
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» The othea metha shoull be more correct

The facts may alo be looked at in this way.

A seconl Block Censs relatal to a populatiom of 5872 in 1,0%
household situatel in the same parts of Manchester as in the first
Census

In the first outbrek 860 attacks are recordel amd six deathsin the
secondg 58 attacks and 22 deaths in the third, 76 attack and two deaths

Taking the first and seconl censusgtogether we haw a population of
10,558 11 deatls in the first outbreak 35 in the secondand five in the
third. Taking the whole populatim at 730,000 ard assumig that the
deatts over the whole populati; occurral at the sane rate as in the Healh
Visitors' Districts, the abow figures would give 761 deatts in the first
outbreak 2,42 in the second and 346 in the third. Having regad to the
comparativey high mortality in the® districts the first two figures are
sufficiently nea the actud numbe of deaths viz..—33 and 1,702 but the
third is so muc belov the actud numbe viz.:—936 that it need specia
explanation

In comparim this with the first censuswe find that the chane of being

. 860 . . .
attackel in summe was gg=5, OF rathe unde ore in seven hereh agreeing

with the first census
The chane of apersm escapig in summe beirg attackel in autum
was—

The chane of a persa beirg attackel both in summe and autumm
was—

The first chane exceed the seconl by les than & not avery large
amount

The chane of being attacka in the winter outbre& alore was—

in summe and winter—

The chane of being attackel in auturm ard winter only is—

It would thus seen that persoms attackel in summer but not inautumn
were more liable to attak in the winter outbre& than persors attackel
neithe in summe nor autumn
(122T)L1is agah agres with (*1“1"2)'esut obtainel in the first klng census
=5, however is les than an’ but the differen@ is unda—m, and no
iglmunity can be inferred (1)

In the first censs the reverg of immunity was shown and taking the
two togethe we may concluce that no degre of immunity was establishd
in individualk by a previows attack It is, however possibé to stae the
facts in anothe way, viz.:—Tha inthe population selected ther was an
exceptionda numbe of persors with speci& receptiviy to the disease

* If we may assure tha it is more correct the facs are nat consistehwith the
mortality figures in the winter outbreak To reconcie the discrepang we mug
assure eithe tha the facs for winter are na correcty ascertainedor tha the
winter incidene fell mainly on freh areas
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In the mortality figures however neithe censws reflecs the deah rate
for the whole city, and the secon less so than the first, a all event as
regaréd the winter outbreak Thus out of 860 attackel in summe six
died;, giving a ca® mortality of approximate} seven pe thousand which
is neary the sane as in the first outbreak

The differencs betwea Block Censuse No. 1 and No. 2 are only sud
as might be expectd for the limited numbe of houses taken

Thecurve of percentag of attacls to population at correspondig groups
of ages is shown in Curves 8.

The Summay Tables E. ard F., on which the curves are based are given
herewith pp. 516-17
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