CHAPTER 1

THE HISTORY OF INFLUENZA, 1658-1911

That to understad the aetioloy of a diseas we mug study
both its historicd and contemporay manifestatios is as much
a truism to the epidemiologis as the paralld propositim in the
sciene of socid and economg institutions Acquaintane with
the historicd evolution of, for instance typhus fever, prepard
the discernirg for evens of recen years; hardly less valuabk
havwe been the lessors drawn from the histoy of continue
fevers or of bubont plague It is natural therefore that gred
expectatios shoud be foundel on the resuls of the historicd
methad applied to epidemt influenza The mog cursoy
perusé of the annak of diseag makes it plain tha epidemt
and even pandeme¢ influenzas hawe frequenty recurrel in the
past the saliert features are so impressive the onslaughs$ so
dramatic that we hope to derive a wealth of information from
the literature of earlie times The® expectatios are not
altogethe unfounde ; the seart for historicd information is
repaying but the rewad has not been so gred as the enthusias
perhas proposeé to himself

All diseass present as Sydenhan wrote long agq a very
evident diversity in their clinica manifestatios; but the range
of variation is not equaly wide for all. Sporadc case of
plagwe may deviae from the normd descriptin of a text-bod
widely, but in an epidemt of this diseag the proporticn of
victims conformirg to the text-bodk type is large ; hene it is
that the history of plague can be followed into the earlies ages
and its prevalene recognisd there with certainty There is no
more doult that the diseag describel by the authos of the
book of Samué (i. 5) was bubonic plagwe than tha the sane
diseag ravagel London in 1665 and destroye severa thousan
lives in India in 1919 No sud certainy of identification
attache to typhoid fever ; expet clinicians and epidemiologiss
may disagre as to whethe epidemic portrayel by so grea an
observe as Sydenhan were or were not typhoid fever A
similar doult envelop the natur of 18th centuly epidemics
which may haw been of malignan scarle fever or of
diphtheria Sud difficulties of clinical identification arise in
the study of influenza and no purely clinical criterion of it has
been establishd ; the nearet approximatim to sud is the
definition that outbreals of epidemt diseag in which a majority
of the affectal exhibit initially or eary in the cours catarrh&
respiratoy symptons are outbreals of influenza

The impossibility of establishig a clinical recognition mark
as satisfactoy in influenza as the bubo in plague has induca a
majority of thinkers to bas their identificatiors upon demo
graphic or epidemiologich grounds even to establi® a unity
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in diversity, to make the very diversity of its clinical forms amark
of influenzg providal this clinical diversity be concomitam with
the epidemiologich characteristis of (a) extremely-rapd evolw
tion in time and place (b) a fatality slight in comparisa with
the ca® incidence For thee and othe reasos the remarkabé
16th centuy epidemis known as the English sweas hawe bem
regardel by some as instance of epidemt influenza

The formd objectiors to this view of the subjed¢ are,.ro
doubt grave If we define epidemc influenza as a diseasg
explosiwe in its manifestations spreadig rapidly, and relatively
non-fatal there can be no logicd objecticn to regardirg the
English sweas as influenzas as well as othe earlie and later
outbreals of epidemt sickness but we canna by this methal
establis criteria ; it is circular reasonig to sa tha suct and
sudch an outbre& of " undoubte " influenza provesthat rapidity
of disseminatio and low fatality characterie the diseag ; this
is only inferentid if the definition of influenza be basel upon
other considerations Sone who haw been impressd by the
force of this objecticn would se& to define influenza in terms
of pathology as a diseag producel by infection with a specifc
germ the bacillus of Pfeiffer or another This definition is
theoreticaly as inadequa¢ as and practically less usefd than
the foregoing

It is logically inadequate becaus an epidemiologich
unity may not be a bacteriologich unity ; disease produce
by the infections of differert distind organisns of the coli-
typhoid grou may presen both clinica and epidemio
logicd unity ; on the othe hand the epidemiologicé problens
raised by infectiors with the same organism the bacillus of
Eberth through different channe$ may be disparate The
definition is practicaly useles so far as the employmen of
historicd records is concerned sine dired evidene of the
nature of bacterid factors is necessaryl lacking befor the
19th century

When thus contrasted the defects of both method are
glaring, but it may appea tha an amplification of the
former proces deprives it of patert weaknesses If into the
definition of influenza while maintainirg the characteristis
of apparent suddennessundoubte rapidity of evolution and
usually low fatality, we impornt the conceptim of peculiag
attendan circumstancessuch for instance as a bre& in the
uniformity of epidemiologicé history prior to the outburst and
also keep in mind the catarrh& elemen of the explosiwe diseag
as a frequen clinical experience we shal readh a plan of
identification which is not logically assailable To make this
proposé intelligible we shal first examire some evens in the
17th centuy which came undea the notice of Sydenham

In the autumrs of 1675 and 167 epideme coughs followed
by pleurisies and pneumoniaswere prevalenin London In the
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former yea the deatls " within the bills" were 275 in the week
ending 2nd November 420 in the following week then succes
sively 625 413 349 308 266. Thes are deatls from all
causes in the wors wee the deatls attributed to consumptio
rose from 68 to 99, of "aged' from 40 to 67, of " Tissik "
from 10 to 35. In 1679 the retum for the wee ending 11th
Novembe was 328 ; 541 in the next week then 764, 457, 388
The trend of thes figures is one which moden vital statistics
of what we agree to term influenzd periods exhibit; there is
no doult that what happend in 167 and 167 happend al
in 1889-90 But thes are not the only epidemis occurrirg
abou the sane time which Sydenhan considerd noteworthy
He has left a specid accoun of a new fever which bega to
rage in London in Februay 1685 " atque Febi quae per
" octennium ultimo praegressm invaluit, esg® prorsis dis
" similem!” In his detailel accoun Sydenhan puts gred
stres upon the symptons of involvemern of the nervows system
observirg that " haec Febris specis prae ceters quas mihi
" unquan videre contigit, cerebrun petee quas apta nata
" sit," and althouch he assers an equd liability to it in infants
and adults he doubs whethe the clinically similar disease in
young and old be really identicd (" serb advertendm est an,
". quae hoc modo tractatu Febris pro cerb hujuse Constitu
" tionis fuerit, non vero alterius specié : quod diligente
' perquii debd in Febribws iis quee infantes corripiunt in
" omnibuws quibuscunge annorun Constitutionibs ").  Finally
an examinatimm of the bills of mortality shows that althouch
the gross totd of deatls was almog the sane as in the previows
year, their allocation was different fever (with " spotta fever ")
and smallpoax being both increased

The epidemtc of 1685 therefore was characterisé by (a) a
grea severiy of involvemen of the brain and nervows system
(6) a possibe predilection for the adult (c) no seriows effed
upon the gross mortality of the year Ead of thes® charactes
has been sea in the epidemic of cerebrospinkafever of Englard
and Wales since 1914 ; we shal med sonme at leag of them in
the 18th century  With respectto the forms of illness environing
thee outbreaks Sydenha speals at length of the comatos
type of the continual fevers of 1673-% (inter hujuse Febris
symptomad& emineba affed us quidam comat haud dissimilis),
while he characterisg the fevers in and arourd 1678 as favour
able to intermittents " quae jam ab anm 1664 ad tredecm
scilicet annos Urbe fere exulaverant. It is significant that in
1657-® epidemis occurrel in London which hawe an indis-
putabk title to be classe with thos of 167 and 1679 giving
point to Creighton$ remak that " Sydenhan does not appea
" upon the scere until 1661 ; but when his epidemt constitu
" tions do begin it is with intermittens or agues which lasted
" accordimg to him, until 1664 Perhapsif Sydenhans expert
" ene® had extendel badk to 1657 he would haw macdce his
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" aguih constitution to begin with that year, and to go on
" continuousy until 1064 *

It is to be adda that within a few yeas of Sydenhans
retiremen anothe epidemc catarh prevailed in London—in
the summe of 1688 " Never, says a contemporay writer,
" were so mary peopk sick together neve did so few of them
die," while the bills of mortality exhibit the sane rapid
fluctuatioss as in 167 and 1679 For the five weels
beginnirg with the lag of May, the deatls run, 368 518 539
435, 437.

The interpretatim put upon such a sequene as this by
Sydenhan is expressé in his doctrine of epidemt constitutions
for a discussio of which referene may be made to the works
cited in the footnoter ; in the view of those epidemiologiss who
define influenza in the fashi:n explainel abow we are to look
upon epidemt or pandemé¢ outburss of influenza not as
isolated events not even as terms of asimply periodic series
but as focd points in a systen of relatedl phenomen; the
nexus which we may term, if we will, an influenzd constitution
includes mary apparently disconnectd outbreals of disease
very differet in clinical form from explosiwe influenza but
usually comprisirg signs and symptons of nervots origin, this
or that segmen of the nervows systan being specialy signalled
out. Sud forerunnes and sequelae,also hawe this in common
that they puzzlke both the public and the medicd practitioner
and are given new names

It will be apparen that the neeal of justifying or condemnig
this definition, while increasim the abstrat importane of
historicd study, reduce the practicd value of mary historicd
data The criticisms to which it is subjed¢ are evident The
capitd dange is the basimy of an induction upon too scany
collectiors of particula instances That in chronologica
associatio with the influenza of 1918-19 we haw sea
cerebrospinh fever, and " encephalits lethargica’] that after
the influenza of 167 Sydenha sav somethig which we shal
hardly distinguish from epidemt cerebrospina fever, and
before it noted nervows forms of " fever " which reminded him
of wha occurrel 15 years before alo in associatio with an
influenza period are particula instance insufficiet for an
induction  We are not indeal called upon to prove that

* History of Epidemicsin Britain, Vol. 2, p. 314

t Sydenhans own accoun isto be found in the six books of Medicd
Observationsthe first Epistle and the first Scheduh monitoria (specialy
concernd with the new feve of 1685) A gener& accoun of the theoly
is containel in Greenwood pape in Proc. Boy. Soc. Med. (Sectim of
Epidem.) July 1919 Its detaile application to the ca® of Influenza is
given in Dr. Hamer$ repot on Influenza to the Londan Couny Council
Jure 1919 while this authors Milroy Lectures (190§ amd pape in the
Proc. Boy. Soc. Med. (Sectim of Epidem.) Novembe 1916 sustan a similar
or identicd thesis
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obscue nervows outbreak were always followed by explosiwe
influenza but we shoutl be able to showv tha sud influena
does always cas a shadev before or behind Powe to apply
the crucid ted implies the existene of an objectie ard
systemati recod of wha actualy happenedna in ore but
in mary series coverirg more than ore cycle of yeas within
which influena has been epidemic But the intellectuad
qualities needéd to guarante the accurag ard perspicuiy of
sudh arecod are rare endowmerd ; Sydenhars are nat found
in evey generation Tha sone chronoloy of diseas is
possibe from the 17th centuy to ouwr own time is true ard
that it has sufficed to authori® mary conclusios drawn by
sudh profourd epidemiologist as Creighton Hirsch ard Haese
is aloo true; but for our particula inquiry, miscellaneos
annals the producs of mary minds ard therefoe subje¢ to
the unconscios bias of mary "persond equations ard
fashiors of nomenclatureare of doubtfu value Ther does
however exig one othea chronologich record extendiny ove
a consideral#d spae of time, which is the work of a singke
highly competen recorder ard we think it desirabé to com
pare the impressim conveyel by it with tha derived from
Sydenhans observations we refa to Jom Huxham$ annas
of diseas in Plymout and the neighbourhoodwhich cove
the yeas from 1728 to 172 inclusive Within the® termin
four outbreak of epidemc influenza ravage this country In
the autumm of 172 the Londn deatls in the word week were
160 pe cent of the averagein the Januay outbre& of 173
they were neary thrice the normal in the late summe of 1737
the exces was nearly 50 per cent, ard in the spring epidemc
of 1743 the deatts in the week of maximum mortality were
21/2times the average The® epidemis in Londm exhibited
the othe features (rapid evolution low fatality, prevalene of
catarrh& symptom$ which we still associa with epidemc
influenza and eat has bea noticed by Huxhan a Plymouth
It will be worth while to inquire whethe the influenza yeas
in Huxhamé experiene can be objectivel) characterisgé as
differing in some materid way from the run of othe yeas apart
from the explosion of epideme influenza

The reade may be remindal of the way in which Huxhanm
compiled his annalst Ead monh of the yea for 25 yeas
is separatgl deat with ; the meteorolog of the monh is
tabulatel ard then alonge or shorteé accoum of the reigning
diseass is given Interspersd throuch the diary are essag
usualy on the symptomatolog and treatmen of differen
diseases The languag@ is Latin, but it is nat the Latin of a
classicé imitator (as is tha of Sydenhans works) and conse
guently more intelligible to the moden reader

* Observationesde aere et morbis epidemicis. J. Huxham First two
volumes London 1752 Third volume London 1770.
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Let us now inquire whethea the epidemiologich evens
groupal arourd the explosiors of influenza exhibit any objective
contras to thos of othe sequenceof years We will begin
with the epod centerel in April-May 1743 unde the former
of which months Huxham describe the epidemc influenza in
words frequenty quoted and well known to all. Passimg back
wards from the end of April, when the explosim occurred we
find that in April intermittert fevers were common especialy
tertians in March " Variolae frequentes Febre intermittentes
plures et quotidian& et tertianae" In Februay there were
sonme tertiars and a catarrh& fever, nothing of importane
appeas until we get badk to Septembe 1742 when measls
were epidemi¢ in Augud intermittens are recordel and
" perpauc aliter morbi." In April, one yea befor the explo
sion, gad typhus was epidemc at Launceston Passig forwards
in time from April 1743 for eat succeedig month until
September stres is put upon the intermittents In May,
"Febres quotidiana et tertiana creberrima& longe lateque’
InJune "intermittentes vero, tertiana potissimun epidemicaé’.
In July hardly anything but intermittens ; in August " multae
adhw Febres intermittente ruri.” In the following yea there
were sone intermittens in March ; they were epidemt in
May, scatterd in June and are mention& in Augug and
November In Decembe we find referene to a malignan
catarrha fever affectig Frendh and Spani® prisones of war,
very fatal, attendel often by petechiae and sometims by
parotid abscesswhich, with its extensim to the civilian popula-
tion, is the chief mattea deat with until June when a chang to
frank typhusis recordel and a few intermittents are noted
Waiving the discussian of this malignarn catarrh& fever, which
can hardly haw been othea than typhus the mog striking
thing in the chronology is the recod of epidemc intermittens
in tempord proximity to the influenza; they were very commm
both before and after the explosive outburst This might
perhap be though eithe a normd coure of evens or an
idiosyncray of the writer in his choie of materid to record
But, as amatte of fact, from July 1745 to Decembe 1752 when
the recod ends during which period no explosio of influenza
occurra in England intermittert fevers are only twice agan
recorded viz., undea April 1748 (" nec non intermittentes sed
Rure potissimum ") and unde April 1751 when we rea of
"Febres intermittentes aliquae®

We shal now examire the sequene of years from 1728 to
1742 with particula referene to intermittents

From March 1728 (when the intermittent were " frequen
tiores longe quam assoleh in hac regione’) to October
intermittens hold the field as reigning epidemics in the lag
months of the yea little sicknes was recorded The first five
months of 1729 hold nothing of interest In Junre erysipels
and smallpax were epidemic " Febres intermittentes remit
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" tentes praecipue lentag nervosa frequentes Cepbalalgia
" e Mania passim® From July to November first a variolous
feve and then frark smallpox claim attention until we hawe
epidemc influenza in November som swallowal by smallpox
which is the reigning malad/ until we read April 1730 when
intermittert and remittent fevers often with light delirium,
are more frequent the® agan ravag in May, ard "ex
" levi error in continua malignas nervosas transibam hawd
" infrequenter. The lag six montts of the yea are unevernt
ful. In 1731 cougls ard pneumonia prevaila in the spring
there were intermittens in July, more or less smallpox from
Jure to September

In 172 there was mud whooping-cough smallpx (in
April), afew (passim)intermittens in August then epidemc
measle untili December 173 opers with measls still
epidemic then in Februay we hawe the explosio of influenza
extendirg into March still presemn in the villages in April,
when pneumona ard pleurisy were fatal while in May
" Febres pulmonarie ac intermittentesinvadurt plures) ard
still occu inJure ard July.  Augud was healthy and ther is
littte to remak in the remainde of the year

In 173 there was much spring pneumona and a specia
epidemc of anginos feve in April, which extendd into Jure ;
in May and Jure ther were intermittents In July alo there
were intermittents also " furit etiamnum Febrs epidemia
" inexplicabil quodan angoe quosdamvel intra sex sae dies
" perimens Hos leve primo corripuit Delirium, quad utique
" pejors fuit ominis quam si, more Bacchantium aperb
" exarseranFurore! Thisstrang diseaseoften associate with
diarrhoe and vomiting, wasfatd in the nex mont ; in the lag
three montls of the yea smallpx was epidemic At the
beginnirg of 173 smallpx was still reigning followed in
Februay by wha was probaby ship typhus From March to
Jure typhus and smallpx prevailed In Jure sone inter-
mittents (haud in frequentes).Until Novembe typhus ard
smallpox continuel to be notewortly ard slov nervols and
putrid nervots fevess are entera for the lag two months In
a generd summay Huxhan remarls on the prevalene of
intermittens and remittens in the wet yeas of 1734 and 1735
In 1736 there is little notewortly befoe June when ther were
some (passim)intermittents al in July, when mentian is made
of miliary fevers which continwe in the diary until November
The notes for Novembe and Decembe suggesalocd explosiom
of influenza for we real of " Tusses Destillationes Coryzae
" Raucedineslevi non raro comitane Febricula pe omnes
" undique Plures ve in iisden Aedibus simu ac semé
" corripiuntu ; evanuee verohae omnia facilime, mod se in
" lectulo paululun continereh et multa tepida potiore sudore
" elicerent: This can hardly haw bee anythirg but an
explosive influenza for in Januay 1737 we real tha the



10

" Febricuh catarrlials innumers etiamnum infestd prou
Mens Decembri! while there was a coincidert horse sicknes
and nat a little pleuriy and pneumora amongs men  From
May to Augud ther is frequert mention of miliary fevers ; in
Septembether is referene to anomalos intermittents and in
Novembe we read the explosiom of influenza which is
historical like tha of 1743 At the beginnirg of 1738 we
hawe the dreg of the influenzg pneumorna ard pleurisies
occupy attention until July ; a few intermittens occu in May.
From Augug to November smallpx amd measle are
important a catarrh&d feve of children is recorde in
September in the lag two montts of the yea we agan rea
much of pneumoré ard pleurisy In the first four montts of
1730 measls are vely prominent there were sone spring ard
autum intermittents but the situation is dominatel by smalt
pox, first mild, then malignant down to December

In 170 we read unde February of " Febrs quaedm
" catarrhals cum acut capitis dolore et vertigine accederd
" aliquana phrenitide multos detinet! In May " Febres
pulmonariaé with dak maculae prevailed and smallpx
increased this continuel into June when ship typhus
introducel earlig from the Fleet claims attention ; there was
smallpa in July and August dysentey in Septemberard
smallpx ragel more or less in the remainirg months No
referene is mack to intermittens this year 1741 was ayea
of smallpox which was the reigning diseas until September
and is mentiond evey month there were sone intermittens
in May ard sone anomalos intermittens in September 1742
is unde the swey of smallpox armd measls until April, when
we reat the gad typhus towhich point in time we carried our
inquiry backwards startirg from the 1743 influenza

From this necessar condensé summay of a long story,
certan conclusios ma be drawn We think Huxhams$
narrative establishe the proposition tha the epidemiologich
features of the cycle of yeas within which influenza explodel
one or more were apart from such explosiordifferert from the
characteristis of the influenza-fre epochs Huxhams crowdel
reference to intermittens arourd the explosive manifestatio
of influenza in 1743 his silene betwea 174 ard 1752 the
pauciy of his remarls on the subje¢ during the quig years
1739-2 are parallela in the stoly told by Sydenham We are
also justified in making a compariso betwea& the strang
nervots fevess incidentad to Huxhams narrative ard Sydenhans
new feve of 1685 With the® long-sustaing chronologis by
skilful observes to guide us it is nat fantastc to suppos tha
the inter-relatim of " agues " ard influenza to which
Dr. Creightan called attention in the section of his histoly
dealirg with the 16th and 17th centuriesis more than casué
and nat a mee reflection of sorre theoreticé pathology
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As an annali$ Huxhan had no successo of equad pro
fession& ability continuousy recordig observatios throuch
so long atem of yeas; but ore of the witnesss of the 17(2
pandemt has left sone notes which recal Huxhams findings
This was Dr. Jom Rutty, who describd the 17& explosio in
Dublin* The influena cane in May 1762 and was though
Rutty, " plainly a diseas of foreign extraction having visited

Copenhage a monh befoe it reachd London and Londm

abou a monh befor it arrived her; ard it gradualy

extended itsef ove evey provine of the kingdom! Rutty
did nat therefoe himsef connet the explosion with anythirg
which wert befoe in his experience Thisis his recod of the
previos montts :(—

"Some mild intermittens appeard in April; but in
May intermitting fevers were very frequent particulary
the tertian ard pleurisies ard chin-cougls still con
tinued to be epidemical In the beginnirg of May a
fever was comma which resembld the scarlé feve in
evel circumstane excep the eruption In the be
ginning, afte the shivering the face was mud flushed
with a sevee headachedry, burning skin, quick pulse
and sorenes in the throat sometime attendé with
superficid ulceratiors in the tonsils and often a crick
in the neck In sone it disappear@ in three or four
days ; in many, after running out to the fourteenh day
or longer, the skin peela of in branry scales as in the
scarla fever, thoudh no eruption had appeared.

The explosio of influenza began in the middle of May.

Creightmn has cited three witnesses—Bake ard Reynold
in London and Barke of Coleshil—b the prevalene of
"ague" betwea 178 and 178 (the influenza explosion was
during the summe of 1782) while Willan remarkel on the
absene of intermittens in London during the lag 10 yeas of

the 18th centuy a periad free from pandemd influenza
No chronologichrecord apt to bring out thee points hawe
bee publishel by the observes of the 180 or of the 1831-F
explosions but Dr. Peacock in his treati® on the 184/
influenza 1 tock occasiom to remak that " throughou the
spring and early summer intermittert fevers were common
and in March April, and May, purpul was frequenty met
with, eithe as a primaly or secondar diseas€. The remak
quotad from Peacockis the lated of its kind. The chrone
logicd methal was alread obsole¢ in 1847 ; the introductin

* " A Chronological History of the Weather and Seasonsand of the
Prevailing Diseasesof Dublin,” by Jom Rutty, M.D.: London 177Q (The
portion dealirg with the influenza of 17& is reprintal in Dr. Theophils
Thompsors " Annals of Influenza” : London 1852)

t " On the Influenza or Epidemic Catarrhal Fever of 1847-48!
T. B. PeacockM.D.: London 1848
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and subsequen developmen of vital statistic dissuadd
physiciars of the calibre of Sydenhan amd Huxhan from
giving to the compilation of chronicls an attentim betta
rewardel in othe scientifc pursuits All refom involves
sore loss ; while conferrirg upan us gred benefits the vital
statisticiam has deprived us of testimonie which would hawe
been valuabk in the preseh connection Henceforwad we
mug rely almog wholly upon statistich records ard nearly
always upm bills of mortality. If the clinica sequence noted
by our ancestas still occurred we shoutl hardly expet¢ to find
their traces in the recoréd of mortality. The nosoloy of the
"agues " intermittents; ard "remittents; of the obscue
nervols fevers amd of othe concomitarg of the explosie
influenzas may be as obscue as ever but ther marshallig
unde less ambiguows statistich bannes is eay ; intermittent
and remittent fevers or agues hawe no longe a significart shae
in the recorde causs of deah; whether as Welsh put it,
the revolution has bee in the cycle of diseas or in the mind
of the practitioner whethe wha Sydenhan anmd Huxham
claimed to haw se& might hawe beea sea by them in ou
time, are mere mattes of conjecture We shal find tha vital
statistic reved an unusuh stae of the public health befoe
the explosia of influenza in 1847 ard do so agah befoe the
gred catastroph of 1918 but we shal gathe little intelli-
gene from the yeas endirg in 1890 The red significan@ of
the observatios just describée is therefoe likely to reman a
matte of dispute ard to be differently assessk in accordane
with the habt of the inquirer. The mod importart practica
inferen@ is tha an objectie chroniclig of disease the
keepig of a diary upan the mode of Huxham is na the
tak of supererogatio sone haw deemd it to be; sudh
recorcds would be valuabk additiors to the materid of a healh
intelligene service

With the® necessanl incomplee observatios we mud
leave the pre-statistich histoly of influenza ard pas to the
evens of the mid-nineteertt century

The Influenza of 1847-48

Between the explosios of 183 ard of 1847 influenza
prevailal extensivey in Centrd Europe during 1841 ard
there are sigrs of it in this county (vide infra) in the sane
yea ; it is claimal by Hirsch to haw bea general diffused
over North America in 1843 ard the sane writer assigs
epidemic to Englard in 1843 ard 1846 but thee was
certainy no pandemi before 1847 the earlies dae of onse
assignd to tha yea being Septembefor France

Our Genera Registe Office was establishd in 1837 ard
the first annu# repot deab with the yea 1838 but the early

* Cited by Murchison Treatiseon the ContinuedFeversof Great Britain,
3rd Edition, p. 44.
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yeasis were transitiona and the method of tabulation in the
experimenth stage out of which Dr. Far developd a systen
destinel to becone the grea exempla of vital statistica
methods

Some hundred of deatls attributed to influena were
registerel in Englard and Wales in eat of the yeas from
183 to 1842 ard in 1841 the totd reachd 1,69 ; figures are
not availabke from 1843-46 In Londm the figures are recordé
for all but two of the® yeass; in 184} i.e., the yea with 1,63
in Englard and Wales there were as mary as 220 in London
in 1843 there were 104 ard in 1846 115 In no othe yea
were there more than 100 Thus ther is a suggestia of
increasd prevalene in 1841 ard perhap alo in 1846 the
yea before the explosion

In the yea of the epidemt and befote the explosion,tle public
healh of the county was unsatisfactory Dr. Famr record tha
the first quarte of the yea was unhealthy ard tha in the
secom quarte " comma cholea was fatal, scurw prevailel
" more or less ove the country from the wart of vegetabé
" food, the potab having failed ; all food becane scare ard
" dear typhus broke out, is still epidemi¢ ard shows no sigrs
" of decline! Purpuawas unusualy commam in London (a
fact noted by Peacockvid. sup.). In the third quarte ther
was a slight improvemen in the county generally but nore
in London wher typhuws neve killed less than 50 in the week
and claimal as mary as 111 victims in the third wee of
September while the weekly averag for this quarte in the
previows five yeas had been only 30. The gred influena
which began in Novembe increasd the mortality in the leag
unhealtly districts of Londm a the rate of 18 per 1,00 pe
annum but in the unhealthiesby 34 pe 1,00 pe annum

There is then no douli tha befoe the epidemc the
public healh was unsatisfactory—-a circumstane attributed by
mod epidemiologist to the reflux of the grea Irish famine
and typhus of 1846 After the influenzd wawe had passedthe
country was destinel to be submergd by aflood of cholea in
1848-49 so that from the sanitay point of view, influenza
was intercalate betwea two epocls of profourd unheathiness
Unde the rubric of influenza the deatls of 2,215 men ard
2,666 women were recordd in 1847 ; therewere 3,810 deatls of
men and 4,153 deatls of women in 1848 738 ard 873 in 1849
Judgeal by this imperfet¢ criterion the metropols suffera
mudh more than the crowdel industrid districts of the North-
westen areg the® districts with neary equa populations
having 1,913 armd 1,28 deatls respectively To study the
epidemc in detail however,it is beg to confine attention to
London a coure which will be taken in our subsequen
account becaus for the metropols the weekl record of deatls
at ages haw bee regulary tabulatel ard published The
relevan documend for 1847-8 haw beea collated by Dr. F. A.
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Dixey*, and Table 1 is a condensatin of his results To this
is addel Table 2 which shows the deatls at ages from certan

TABLE 1

London Influenza, 1847-48 From 46th week of 1847 to
12th week of 1848

! Influenza. Pneumonia Bronchitis. Phthisis.
Week. -
0-15.| 15-60.] 60-. | 0-15.]15-60. 60-. | 0-15.[15-60.] 60-. | 0-15, | 15-60.] 60-.
1847.
Nov. |
46th week! 3 1 o 66 7 6 29 8 21 12° 101 8
47th |, 3 — 1 76 | 1A 4 31 11 19 13 37 8
418th , 3 10 23 137 | 20 13 80 55 61 22 119 | 12
49th |, 38 48 112 219 | 56 31 96 96 | 151 21 158 1 19
50th ., 80 | 113 181 221 44 29 86 83 131 14 168 | 10
Dee.
5lst week | 75 67 128 114 | 34 11 72 5¢ | 108 19 122 7
52nd , 37 41 64 107 13 11 37 25 45 16 871 7
53rd ., 47 35 45 124 | 15 9 63 38 37 20 132 4
1848.
Jan.
Ist week | 42 34 26 109 | 11 5 47 28 31 13 129 8
2nd ., 39 32 31 133 16 9 51 28 46 15 129 10
3rd 24 30 35 105 | - 21 11 42 42 54 23 122 7
4th ,, 12 19 26 128 | 25 3 52 44 47 20 144 5
5th 9 19 31 110 16 10 42 54 61 29 116 10
Feb. |
6th week| 12 15 . 20 9t 25 10 42 32 47 25 115 7
7th 8 70120 81 12 3 | 31 25 | 24 16 98 6
8th ,, 13 11 .9 701 15 4 37 28 21 18 110 7
9th . 5 4 9 67 9 -5 29 16 23 9 100 6
Mar.
10th week| 3 3 5 60 | 12 -— 42 21 32 23 108 10
1lth ,, 3 4 E 57 5 3 33 15 33 17 126 5
12th 6 3 7 64 | 13 2 34 18 24 25 104 | 10

diseass in London for 1847 1848 1849 ; Table 3 contairs the
deah rates at ages for influenza (Englard and Waleg in
1847-48 and a similar table calculata from the All-England
data in the non-epidemé period of 1848-72 (the materid is
given in Dr. Farr's decennié review of 1861-70) taking into
accournt othe causes of death the exces mortality attributabk
to the epidemc in London was nearly 7,000 and the mog con
siderabé contributa to the excessapat from influenzg was
bronchitis ; in the maximum week of the epidemct the incidene
of bronchitis was nearly 800 per cent abow the normal

* EpidemicInfluenzaby F. A. Dixey, Oxford, 1892
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TABLE 2

Deaths at Ages in London from Influenza, Pneumonia, Bronchitis,
and Phthisisin 1847 1848 1849

I;irgs(g‘f. Fog;s;rged Influenza. | Pucumonia. | Bronchitis. Phthisis.
Age Groups. | Popula- ;
tion Per Per Per Per i Per
at Ages. Nos. | Gent. | N | Cent. Nos. Cent. | N5 | Cent. Nos. ! Cent.
! —
1847. i j
0-15 - | 315 5634|333 3042433168 738 1,298 | 29'9 | 664 , 12°3
15-60 - 62°4 | 7,969 | 47-2 | 334 |26°7| 716 16°7 |1,177 | 27°1 | 5742 819
60 and over 61| 3293 [ 19-5 | 615 |49°0| 406 9'5 /1,868 430 404 58
Torars- | 100-0 16,896 [100-0 | 1,253 [100-0 [4,290 [10C-0 | 4,343 100-0 |7,010 [100°0
’ ——m
1848, ; ‘
0-15 - 31°6 | 4,945 | 35°9 | 202 306 2,793 1796 11,188 | 375 | 812 | 12-4
15-60 - | 62°3| 6,867 | 49:9 | 207 | 31°4 | 499 | 142 | 769 | 25°3 |5,392 | 821
60 and over 6:1 | 1,955 | 14-2 | 251 380, 218 62 1,127 | 37°2| 359 | 5'5
ToTALs- | 100°0 '13,767 100-0 | 66C [100-0 8,510 100-0 |3,034 [100°0 |6,563 100-0
1849,
0-15 - 317 | 4,999 | 37-6 | 40 | 31'5 2918 | 81-1 /1,239 | 38-1 | 802 | 12°7
15-60 - 62:2 | 6,378 | 47-9 | 31 1244 44 124 753 23115150 | 814
60 and over 6:1) 1,927 | 145 | 56 |44-1| 235| 651,261 | 388 | 3875, 59
ToraLs- | 100-0 |13,304 [100-0 | 127 |100-0 |3,597 [100-0 |3,253 [100-0 | 6,327 ;1[)5_()
TABLE 3.
Death Rates per Million from Influenza (Persons),
England and Wales.
1881- {1891~ 1901~
P .
Ages. 1847-48. 1848-72. 1890-91. 90. 1 1900.| 10.
0— 713 149 306 26 288 | 161
5— 80 13 55 4 49 31
10— 49 7 46 3 41 24
15— 51 9 115 7 97 53
25— 79 12 197 127 151 86
35— 139 20 347 19 | 281 | 147
45— 284 41 595 27 | 492 | 264
55— 809 { 125 1,060 45 (1,013 | 574
65— 2,372 43 1,985 83 12,214 | 1,325
75— | 5,510 1,103 3,355 } .
9 17049 | 5888 |T'glg f 1192 Loy | 3522 191 i4,703 2,927
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TABLE 3—continued
Expressedas Percentagesof the Rate at Ages 0 —5.

I
11881-|1891— | 1901--
Ages. 1847-48. | 1848-72. 1890-91. 60" 5900, 10,
L . _ j l
| -
0— 100 100 : 100 100 100 | 100
5— 11 9 18 51 17] 19
10— |- 7 5 15 12l 14| 15
15— 7 6 38 27| 34| 33
25— 1 8 . 64 6| 52| 53
35— 19 13 113 73 98| 91
45— 40 28 194 104 | 171 | 164
55— 113 84 346 173 | 352 | 357
65— 333 | 295 649 319 . 769 | 823
75— | 773 . 740 1,096
== ],577} 825 1,219} 800 1’575}1,151 735 1,633 {1,818

It was mentiona@ abow that 1,611 persors were recordel to
have died of influenza in 1849 and the totd is abow 1,00 in
evely yea until 1861* reachirg 3,58 in 1855 Thereafte it
declined and in the decennimm ending with 188 was only
thrice more than 100, viz., in 188Q 171; 1883 107 ; 1885 138
That the diseag enteral in the deah registes as influenza
betwee the years 1847 and 1890 was necessaril identicd with
the malad/ of pandem¢ times is, as pointed out by the late
Dr. Parsos in his official report doubtful Amongg the public,
"influenza" has almog as vagwe a connotatim as a' touch of
liver" and for the reasols explaina above the docta had not
(and still has not) any instrumen of precisim which enabla
him in this matteg to rise superio to the temptatiom of a
convenienty loose phraseology But it is going too far to
asset that the large fluctuatiors of the deatls attributed to
"influenza' in sone of the years are capriciols or to beliew
that no persors died in the ten yeals precedimg 1890 of
"undoubte " influenza One smal but instructive inciden
suggestig the neal of caution was the localisad outbre& of
a diseag in the district of Northallerton during Februay 1887 ;
it was reportel on by Dr. Page of the Locd Governmeh Boad ;
a very brief abstrat of his findings isprinted in the repot of the
Boards Medicd Officer for 18878 and sone further particulas
are quotad by Dr. Parsos in his study of influenza Thes
particulaws are sufficiert to prove tha had the diseas affecta
a wider area no one would haw hesitatel to classify it as
influenza in the sene of eithe 1890 or 1918 We do not
therefoe think it proven or probabk that the pathogené

* All the figures are tabulatel in ParsonsRepot to the L.G.B. on the
Influenza of 1889-® (Cd. 6387) This repot and its successoby the samre
autha (C. 7051 of 1893 are hereinafte cited as Parsos ., ard Parsos |1.
For a more minute analyss of the statistic of the 18902 influenza than
given in the body of the presemreport referene shoutl be mack to the
work of Dr. Parsos amplified in certah directiors by the abowe quota
monograp of Dr. Dixey.
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materiak of a conflagratim were abseh from this county
between 1880 and 1889 Yet it has to be plainly statel ard
fully graspe by the reade tha the recordel history of an
epotr which, as we nowv know, cane to a definite erd in
Decembe 183 in no way prepare us for the subsequenevents

We hawe see that the influenza periad of 1675-88 of 1729
of 1734 ard 1743 are sd in circumstance which are harmont
ous ore with anothe ; we hawe this on the faith of continuows
recorcds kept by skilful observers Onre witness Rutty, speak
to a like sequene in 1768 ; three or four give concordah
accouns of the 17& period we can propery attribue our
confusion respectig the 188 and the 1833-F influenza to
the decy of one moce of recordirg ard the infangy of another
For 1847 the evidence nat indeal of "nervous and "inter-
mittent " satellites but of profourd disturbane in the public
healh apat from the explosim of influenz is unchallengeable
Almost as strorg evidene is availabk respectig the antecederst
of 1918 But little in written history can be brough forward
as forebodirg an impendirg chang in the yeas immediatey
before 189Q So far as " influenza " deatls are concernd 188
had the lighted toll of the decennim ; 55 in Englard and
Wales 5 only in London three of thes of yourg children The
gener&d deah rate of the yea was very low ; measls ard
diarrhoea were more prevalen than in 1888 but below the rate
of ary othea yea in the decennium Sud vagwe heading as
cerebp spind fever, remittent fevers agues coverirg morbid
conditiors which might be harbinges of a new " constitution)
provide statistic which shov mer randan fluctuations Nor
is there mudh non-statistichevidence no epidemc studial by
the medica inspectos of the Locd Governmeh Board betwea
1881-D (othe than the Northallerto inciden) ard publishel
in official repors throws direa light* upon the antecederst of
the influenza of 1890Q

In 188 this county had bee free from pandemd influenza
for more yeas than in ary previows epod since the middle
of the 17th century The pandemi pericd of 1693 is sepa
rated by less than 20 yeas from that in Sydenhans cycle which
was followed within 10 yeas by the evens of 1688-1693
Not quite 20 yeas more bring us to the influenza of 1710-2
and the succeedig intervak contine to be of abou 20 yeas;
thus the yeas from 1712 to 172 bring us to the middle
of anothe epoti which closel in or abou 1743 ; anothe
twenly yeas pas ard we haw the pandemi of 1762 178
and 1808 are agan stom centres The gg lengthers to
nearly thirty years then we hawe three pandemis within six
years 1831 1833 1837 The following intervd is much
shorter only ten years and the resultirg outbre& was of the
first orde of severity Statistis give no reasm to suppos tha

* Dr. F. G. Crookshak (Journ.Boy. San.Inst., Septembe 1920 has
however justly called attenti;m to the sevee epidemc of pneumona in
Middlesbroudr and its neighbourhod during 1883 which the late Dr.
Ballard investigate (App. A., No. 18, Reportof M.O. to L.G.B. for 1888)

0 10699+ &c B
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influenza was truly epidemc in Englard in ary yea later than
1858 so tha the intervd free from explosiors mud be put as
at leag 30 years although during this periad influenza was
pandemé in Europ amd North America in 18745 and in
North America in the previows year Judgirg from the earlig
experiene we ouglt to hawe had pandem¢ influenza in 1875 ;
actualy the only even minor outbreak befoe 1890 ard after
1874 were in Norfolk (187§ and the Northallertan inciden
mentionel above Hene both in respet of intervd as well as
of lacking portens in our generh mortality experience the
evens of 18® ard following yeas were surprising The
subsequenhistory reveas othea novelties

In table 4 are shown the deatls attributel to influenz in
London for eat yea since 188 to the middle of 1919

TABLE 4.
London Influenza.

Date. v No. of Deaths.
1890 - - - - - 648
1891 - - - - - 2,336
1892 - - - - - 2,242
1893 - - - - - 1,526
1894 - - - - - 750
1895 - - - - - 2156
1896 - - - - - 496
1897 - - - - - 671
1898 - - - - - 1,283
1899 - - - - - 1,817
1900 - . - - - 1,950
1901 - - - - - 664
1902 - - - - - 1,073
1903 - - - - - 644
1904 - - - - - 709
1905 - - - - - 689
1906 - - - - - 895
1907 - - - - - 967
1908 - - - - - 1,350
1909 - - - - - 1,216
1910 - - - - - 723
1911 - - - - - 496
1912 - - - - - 535
1913 - - - - - 862
1914 - - - - - 613
1915 - - - - - 1,058
1916 - - - - - 915
1917 - - - - - 751
1918 - - - - - 12,927
1919 (to 10th May) - - 3,871

We shal shortly hawe to examire more detaile statistics
but this table suffices to bring out some importart points
Although it is practicaly certan tha the attak rate of
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influenza was highe in 189041 than in arny subsequenyea
until we read the summe of 1918 the deatls attributed
to influenza in 180 are amory the fewes of the series
in the first decennium 18% alore returrs a lower number
In the secom decennium the loweg totd tha of 1938 is
almog equa to tha of 189Q while in the decennim now
drawing to a cloe only 1911 ard 1912 provide decidedy
smalle quotas The yeas 1890-8 are to be countel pan
demic years 18% was another This remak applies to
1898-1900 ard Londn was nat exemp from the pandemg
of 19078 which, as may be inferred from Table 5, affectal
mod of the State making returns Apart from the statistica

TABLE 5.
Influenza Deaths.

Popu-

lation
S in Mil-[ 1905, | 1906. | 1907. | 1908, | 1909. | 1910.

lions,

1905.
England and | 340 | 6,953 | 6,310 | 9,257 /10,112 | 8,992 | 6,504

Wales.
Scotland - - 46 912 313 425 419 314 274
Ireland - - 44| 1,219 978 | 1,720 | 1,798 | 1,308 | 1,332
Denmark (urban | — 268 58 244 299 146 149
population).
Norway - 2:3 138 54 177 150 46 186
Sweden - 53 404 118 429 912 209 534
Switzerland -] 351 1,202 486 | 1,018 663 766 463
Prussia - -1 371 6,380 | 2,516 | 5,512 | 8,824 | 4,252 | 4,098
Bavaria -} 65 1733 485 | 1,648 | 2,130 657 | 1,098
Saxony . - 4-5 765 277 693 998 430 630
Wurtemburg - | 2°3 545 180 537 648 287 411
Baden - -1 240 329 99 456 418 164 256
Holland - 56 783 516 | 925 946 557 714
Belgium - -| 72 1,364 | 1,136 | 1379 | 1,316 | 1,171 | 1,221
France - -1 39-2 [No data] 6,891 |16,024 | 7,765 |11,782 | 5,797
Portugal - .| 5-7 ] 1,605 | 1,354 | 2,194 | 1,463 | 1,616 —

Spain - 7.119-0 114,287 {10,478 |18 565 | 9,103 (10,511 | 9,835
Italy - - 33-2 | 6,870 | 4,309 | 8,043 | 4450 ; 5,719 | 2,780
Connecticut -1 10 237 207 532 396 193 264
Massachusetts - | 3'0 443 203 510 337 237 250
Michegan - -] 26 649 321 897 633 370 458
Maine - -0 07 243 109 278 241 170 105
Japan - - | 47-7 | 2,720 | 1,676 | 4,319 | 2,304 { 2,803 | 2,641
New South Wales | 1°5 183 145 330 168 107 130
Victoria = - -1 12 133 243 276 166 110 100
Queensland -1 05 53 59 222 177 71 63
South Australia 04 27 38 57 35 23 26
West Australia - | 03 16 29 16 37 24 18
Tasmania - - 0-2 16 24 33 31 12 7
New Zealand - | 0 9 70 132 223 64 47 141
ToTALS - 50,517 {39,739 | 76,939 | 57,003 | 53,089 | 40,487
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adjustmerd needd to malke the annua figures strictly com
parable somethimy is to be allowed to fashim of homenclatug ;
but when all discouns equitaby due hawe been mack it will
still be found tha the positicn los in 180 has neve bea
regained tha sud phrass as the retum of influenza the
reimportation of influenza etc, are mer figures of speeb;
we hawe neve log it agah sine 1889

We shal now atterd to sone finer points Table 6 provides
the annud death-rate a ages for Londan from influenza
bronchitis pneumonia ard phthiss for eah yea from 1891
to 1911 The age groupirg useal in the weekly returrs has
bee retained althoudh it is statisticaly inferior to tha of the

~

TaBLE 7.
The Special Outbursts.

l} Proportion
: of
| Average Weekly Deaths in the Mortality
g {Epidemic. from
Year. Duration. | Tnfluenzs,
; and
- Pneumonia
; borne b
Influ- | Pneu- | Bron- |, ... Y
* enza, | monia. | chitis. Phthisis. Age Group
’ 20~-40.
Percentage
1890 15 weeks from 385 147°3 1 3544 2132 19-9
4th January 1890,
1891 17 weeks from 124-5 145-1 216-2 1665 154
18th April 1891.
1891-92 18 weeks from 120-9 | 180°9 | 447-3 | 184-3 116
19th December 1891,
1893-94 27 weeks from 44-9 | 162°7 | 2637 | 165-9 12+3
4th November 1893.
1895 16 weéeks from 116°6 | 178-9  382:0| 1796 10:0
16th February 1895.
1899-1900 28 weeks from 754 | 194°1 | 2871 180°3 133
2nd December 1899,
1908 22 weeks from 507 | 159°5 | 149-8 | 139-6 10°1
4th January 1908. -
WEK LY DEATHS IN| 1889,
1st Quarter - - — E 959 | 2699 151-0 10-2
2nd - - — 77°5 | 120°2 | 149-2 115
3rd - - — 46°5 806 | 1375 12-6
4th - - — 915 | 219°5.| 158'3 12-4
|
Proportion
of the
Popula-
tions,
aged
CENsUS POPULATIONS. 20-40,
1891 - - - - 4,211,743 - 339
1901 - - - - 4,536,541 35-4
1911 - - - - 4,521,685 34°6




, v
Death-rates per Million from Influcnza, Pneumonia, Bronchitis, Phthisis, in London, 1889-19011,

Ages. 0-5, 5-20. - 20-40. 40-60. 60-80. | 80 and upwards. All Ages.
- . i 3 s . . . . H . s i
R - R R R - - T AT - I - SR AL RN -
1880 | 4 {4,307 | 7,662 | 527 § — | 155 | 80 | 500 { — wmwT% 2,604 | — | 868 |1.726 (3,761 8 12,279 12,039 w,_wq — 13,866 (38,782 (119§ 1| 982 |2,179 1,872
1390 | 114 | 5,743 |10,033 | 640 | 24 | 237 | 110 | 604 | 115 | 633 | 292 3,025 | 321 | 1,656 | 2.824 (4,262 | 611 3,411 16,087 | 2,489 | 1,051 5,782 | 46,960 | 526 | 156 | 1,489 | 2,977 | 2,170
1891 | 498 | 5,820 | 9,544 | 540 | 87 | 227 | 106 | 598 | 253 | 677 7 267 2,777 | 877 1,993 12,940 4,021 |3,315 | 4,604 18,769 {2,152 | 7,873 | 7,011 | 55,054 | 402 § 554 1,640 |3,118 |2,013
1892 | 895 | 5,684 | 8,409 | 607 § 62 | 217 | 85 | 523 | 216 | 483 m 203 2,636 | 876 1,667 12,307 3,677 |3,335 13,933 115,715 (2,019 | 9,660 |5,616 47,119 | 337 | 533 1,450 | 2,631 1,890
1893 | 302 | 5,669 | 7.685 700 § 64\ 265 | 90 | 547 | 204 | 744 203 2,621 | 545 12,158 2162 3,624 [1,938 |4.541 | 14,418 |2,174 | 4,559 7,579 | 44,104 | 330 | 356 | 1,681 | 2,431 |1,910
1894 | 178 15,859 | 6,708 | 594 | 33 | 174 | 54 | 493 | 94 | 390 n 140 2,357 | 277 ,ﬁ 1,081 | 1,422 3,438 | 897 {2,600 | 9,629 r%o 1,829 4,734 31,576 | 538 | 174 1,233 [1,811 | 1,748
1895 | 505 | 6,722 q,dLﬂm 57 1 194 59 | 505 | 175 | 385 , 186 | 2,459 | 733 11,151 12,135 |3,620 3,058 | 3,066 | 14,732 ﬁmm 10,223 | 5,744 | 46,585 | 158 | 496 | 1,378 | 2,446 1,834
1896 | 144 | 6,598 | m,mowm_u@g 19 181 | 52 | 466 | 64 | 336 , 121 (2,346 | 173 | 963 (1,249 (3593 | 530 Ww;% 0,289 | 1,940 | 1,280 |4.057 28710 | 568 | 113 | 1,264 | 1,726 | 1,776
1897 | 147 | 5,792 | 5943 “ 576 124 | 156 | 39 | 444 | 76 ,ﬁw,“:m 2,307 | 231 1,025 {1,280 {3,631 qumﬁ% 0492 12145 | 2227 |4251 | 32,493 | 557 | 152 | 1,145 | 1,679 1782
1898 | 233 6,187 | 5,707 | 60L | 48 | 159 | 50 | 426 | 106 | 357 | 119 12,307 | 431 | 1,085 | 1,434 |3,696 | 1,837 12,446 | 10,552 |2,052 | 4,565 | 7,939 | 32,551 | 595 | 289 1,204 | 1,750 | 1,792
1899 | 316 6,570 | 5,696 | 581 | 48 | 207 | 41 | 498 | 185 | 502 ” 158 2,372 | 621 F%w 1,840 {3,909 {2,250 wwmo 13,260 2,320 | 8,905 | 6,131 45,158 | 827 | 406 |1,489 |2,058 _rm,ﬁ
1900 | 206 | 6,586 | 5.648 | 452 | 56 | 221 | 47 | 444 § 174 | 579 , 133 12,185 | 673 11,795 | 608 | 3,760 | 2,564 F.@S 12,368 | 2,936 | 9,853 7,064 | 40,330 | 668 | 432 | 1,594 1,928 1,780
1901 | 143 16,043 | 4,961 | 463 | 22 | 174 | 34 | 424 | 69 | 398 ,ﬂ 103 12,132 | 216 1,347 |1,267 | 3471 | 787 Wm.:a 10,178 12,245 | 2,438 | 5,766 33,574 | 891 | 146 | 1,349 | 1,613 | 1,705
1902 | 187 7,373 © 4,934 | 571 | 84 | 195 | 37 | 437 97 | 452 112 12,052 | 325 1,369 | 1,258 | 3,409 rﬁwww,ao 11,363 {2,179 | 4,712 | 6,052 | 42,920 | 508 | 237 | 1,497 | 1,742 |1,681
1903 | 147 16,344 | 3,599 | 523 [19 | 171 | 24 | 415 ] 65 ,ﬁ: 76 11,950 | 201 | 1,113 | 804 3,303 | 731 2,910 | 6,994 |2,196 | 2,778 | 7,468 |27,778 | 638 | 142 |1,285 |1,156 1,621
1904 [ 127 | 6,940 | 3,616 | 569 | 28 | 211 18 | 483 | 50 | 893 95 2,054 | 203 ?wx 1,043 |3.435 | 975 _w,%m 9,291 |2,112 | 3143 | 7,587 36,186 | 943 | 156 | 1,458 | 1406 | 1,708
1905 | 116 6,817 | 3,426 | 484 | 14 1 227 | 30 | 391 | 60 Ki 76 11,808 | 195 1,428 | 942 |2,976 memwmwmuw%wm«ﬁ% S I R 153 1,530 1,335 1,503
1906 | 135 [6,235 | 2,835 | 547 [ 33 | 233 | 23 | 414 | 68 &1 69 11,856 | 274 [1,386 | 835 |3,000 rw&?,ws 9,583 rmﬁwm - — — | — [ 198 1453 | 1,182 [1,530
1907 | 146 |7.820 | 3,446 | 544 | 31 | 209 | 20 | 446 | 91 | 424 84 |1.816 | 987 1,488 | 940 | 2,897 iooqua 10,230 (1,908 | — | — — | — 214 1,663 1,328 1,515
1008 | 112 | 6,480 2,408 | 499 | 36 | 214 | 21 | 376 | 99 | 424 = 71 1,806 | 381 |1,345 | 868 |2,742 |2,265 mi,% 9829 2,011 — | — — | —]298 1,487 | 1,180 1,469
1909 | 114 6,540 | 2,303 | 409 | 28 | 246 | 24 | 387 | 97 %3 87 11,724 1 330 | 1,699 | 1,070 | 2,744 [2,000 5488 |11,514 (2,059 | — | — — . —— 268 1667 1352 Wr&w
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annud reports and variatiors of classification one consequene
of which is to raise the influenzd rate in later years necessita
caution in making comparisons In Table 7 summaris of the
features of the specid exacerbatiosa or explosiors are s& out.
In Table 8 are shown the proportiond mortality from notified

TABLE 8.
Influenza.  Proportion borne by Age Group 20-40Q

‘ ; ' , ! Propor-
Pnen- | Pnea- ' Bron- ! lf;l;’nuf:_
Year. Influenza. monia and| L Season of Year. | tiOIll at
lnﬁuenza.j monia. : chitis, Age
! : 20-40.
.=
1890 | 24:9 |, 199 . 186 l 4-6 Winter 338
1891 | 154 15-4, @ 155 | 3-2 Summer 339
1891-92 ' 12-9 11-6 107 | 2.7 Winter 340
1893-94 = 17-3 12-3 ' 109 2.7 v 34-3
1895 ‘, 11-2 10-0 9-2 2-5 ‘Winter and 345
; : i spring.
1899-1900 i 13-3 13-3 | 133 | 2°5 . 35-3
1908 10-3 | 101 | 10-1 | 1-9 . 348
| - I

influenza pneumonia and bronchitis borre by the age-grop
20-40, allowan® being made for change of age constitution ;
but chane fluctuatiors of undefinel magnituce are to be
expected Age correctiors are not, of course applicabé to the
data of the recen prevalence

It has already been sea (Table 3) that the participatin
of different age-group in the mortality was differernt in 1890
from the experiene of 1847 the very much greate shae
taken by the young adults in 1918-19 makes it pertinen to
inquire whethe a uniform trend in this direction can be found
in the intervd between 1890 and 1915 Although it is per
missible to concluce that during the pag 30 yeas the shae
of mortality borne by young adults has been greate than in
the 1847 experiencethere is no sign of a uniform progression
Thes figures relate to death-rate; we shal discus incidene
rates in a later section

Before passim to the detailed study of the evens of 1915
and subsequen years it will be prope to make sone genera
reflectiors upon the epidemiologich history of the quarte of
a centuy which succeedeé the pandemé¢ explosian of 1889-90
Whateve view may be taken of the incidents or lack of
incident which ushere in the new cycle the generé& truth
of Dr. Creightons remak (uttered in 1893 that the new age
differed profoundly from anything that had gone before will
by now be plain to the reader Sinee 189 the endem¢
prevalene of what has at leag been called influenza main



24

tainad itsef a a height entitling it to be regardé as an
important caug of recordel mortality. In no singke yea hawe
less than 450 of the inhabitans of Londan come by their deatls
from " influenzd ; in ead of 11 years more than a thousan
fatalities hawe been allotted to this caug group Five times
the tide has risen sufficiently to justify the word " explosion " or
" epidemi¢ ard mentia of the fad in the press We may nat
be able to explan the® events but we mug take seriots note
of them

To explan outburss of epidemc diseas an appe& has
always bean mack to ore of two conflicting principles As
Dr. Singe has expressé it: " The histoly of the doctrire of
" epidemic may be summe up in one sentence as a struggke
" betwe@ the idess of miasmaand contagion." Down to a
quite recen time the doctrine of miasmatt influenza probaby
commandd a majority of supporters and it was incumbet
upon Dr. Parsos to devoe mud spae in his repot on the
influenza of 1890 to a demonstratio that the principd argu
mert in favou of a miasmatt or air borre materies morbi,
viz., the spred of the diseas with a velocity exceedig that
of human travd ard its allegel appearane in localities exemp
from human importaticn was fallacious Perhag no medicd
man now adhers to the doctrire of miasma but the dramatc
characte of the epidemics the paten discontinuiy in respet
of prevalene betwea epidem¢ and non-epidentd years has
led to almog universé acquiescere in a theol of re-importa
tion. It is argual tha the diseas has been reintroduced at
intervak from some othe countly in which the materiesmorbi
had acquirel a peculia virulene or infectivity, tha not
otherwis can we accoun for the catastrophd increag of case
and deaths

Not to paug upa the fad tha this explanation proceed
ab ignoto ad ignotius, sinee nothing tha has been ascertaing
of the immediatey exciting cause of influenza gives ary
warrart for believig tha the conditiors of those remote
countries into which the origin of influenza has been exiled
—the favourite location is Russia—ae peculiaryy favourabé
to an exaltation of infectivity, we may note tha the basd
assumptia isunsound It is nat true tha a suddea transitiin
from a low endemé¢ to a dramaticaly epidemc levd of
prevalene need the postulatim of a new factor Sir Ronadt
Ross first showel mathematicall tha a diseasethe continuel
existene of which depend upan the conjoinal actin of
severd factors might as a consequere of a smal amrd
undetectald variation in ore of the factos sudderny assure
epidemc proportions So long as ore or more of the factors
reman belov a critica value the diseas smouldes ard may
pas almog unregardd ; let the critica point be passd amrd
the diseas will increag with grea rapidity. A numericd
exampe will make the theoy more vivid, Unde certan
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conditions* when the numbe of anopheline pe hea of
population in a district is 40 the malarid ca® rate will be
5 pe 1,00 ; anincreag of anophelineto 44 will be associate
with a threefotl increag of malara; when the mosquitos
read 46 the malaria rate will be 50 pe 1,000 and when the
anopheline haw reachd 49, 10 pe cent of the human
population will be infected Thus an increag of anopheline
so slight tha it " could scarcey be detectd by our presen
method$ might be attended by an increag of the malaria
rate amountimg to a sevee epidemic

The application of this reasonig to our preseh problem is
obvious It does not of course excluce the possibiliy of
re-importation being a facta of the situation but, just as the
evidene collectal by Dr. Parsos convince& mog epidemiologist
that contagiom could not be excludel as a vehicle of dissemina
tion, tha no instance of outburss without the possibility of
contagian were known the analyss of Sir Ronall Ross shows
that we might hawe explosiors of influenza even if Russa or
Spah did not exi¢ and the British frontiers were hermeticaly
sealed We shout blunt Occans raza if we failed to inquire
whethea ary factois might exist the variation of which abowe
or belowv a critical value would explain the observe sequences
In the cag before us we mug stat from the recognition of the
fact that whateve the natue of the aetiologich elemens they
are sudh tha socid evolution in the late yeas of the 19th
centuy raisal them more neary to the critica value ard has
maintaine them eve sine close to tha value than in ary
earli¢ age We mud obsere tha this remak applies not
only to Grea Britain, but to all Westen Europe and to the
North. American Continent Europea experiene sine 183
is, indeed closey parallelel by tha of the United States In
Massachusetisfor instance the deah rate from "influenzd'
neve reached 100 per million pe annun betwea 188 ard
1890 ard neve agah fell belov tha levd until 1902 exceedd
200 per million five times betwea 1890 ard 1901, and in 1918
attaine the sane calamitows dimensios as sea in Europe

The historicd studen recalling the substitutio principle of
Robet Watt, approvel by Farr, and perhaps extravaganit
eulogise by Creighton will inquire whethe in the extinction
or declire of sone nationa diseas for which influenza is
substitutel we are nat to look for the needed variation At the
first blush we seen to open up her a promisirg path The
mod notewortly featue of our vital statistics so far a leag as
adults are concernedin the lag quarte of the 19t centuy was
the declire of the tuberculoss deah rate The effed of this
has been presumabl to leaw in the populati;n an appreciak#
percentag of persos who would otherwi® haw died of
tubercula disease But, as all records of influenzaexplosiors

* " Prevention of Malaria," by Sir Ronall Ross 2nd edition Londm
1911
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show and as so mary early writers hawe observed the infection
of influenza if not specialy attractel by the phthisical is a
leag particulary deady to them Might it not be tha the
addition to the population of a steadi} increasig percentag of
those susceptild naturaly to infection throudh the respiratoy
trad is precisey the slight chang of a facta of prevalene
which is requirad ? Can it be tha the slighte intensiy and
frequeng of influenz explosiors betwea 1910 and 1918 is due
to the fad tha the declire of tuberculoss was less active in the
decennim 1901-D than in the previows decenniu® Does
not this hypothess cag aray of light upan the especiaseveriy
of the diseas upan young adulss in the lag gred pandemic
immediatey prior to which the conditiors unfavourabg to the
now consideral®@ population of young susceptible to phthisis
had been accentuatd all ove the world throudh the dired
and indirea consequenceof war ?

A superficid examinatio of Europea vital statistic would
indeal seen to lend suppot to this hypothesis In 19015 the
deah rate pe million from pulmonay tuberculoss in Englard
and Wales was 1,218 and the influenzd deah rate 192 in
1905-10 the phthiss rate fell to 1,107 ard the influenza rate
rose to 235 In Frane and Italy on the othe hard the tuber
culosk (pulmonary rates hardly changed

For the gred towns of Fran® the successig quinquennia
rateswere 2,673 ard 2,67 for Italy, 1,09 in ead quinquennium
The influenza rates of thee two countries showel mud less
increae than in Englard ; tha of the Frend cities only rose
from 206 to 212 ; tha of ltaly actualy fell from 15 to 150
But the vely figures we hawe quotel are enoudy to shov how
rash it would be to build anythirg upan them No allowane
for difference of age constitution would make it probabé that
the tuberculoss rates in reality differ so mud from county to
country as the figures assert Even if they could be acceptd
at the face values a wider survey destrog the illusion. In
Massachusedt the tuberculosis rate fell more sharpy than in
Englard and Wales from 1,63 to 1,438 but the influenz rate
insteal of increasiyg declinag (125 to 97). In Spain which
seens always to hawe an enormows statistical prevalene of
influenza* both pulmonay tuberculoss ard influenza declined
together

The obviows inferen@ is tha a comparisa of internationa
vital statistic canna lead us to ary reliable conclusios on this
point There remairs the suggestia tha the steag increag
of movemeh and intermingling of population associateé with
the improvememn of communicatios may be the facta we are
in searb of. We do not mean tha owing to improvemend in
method of transt it is now easie for the materiesmorbito be
brought from its supposd endemé cente into Westen Europe
althoud this is a possibility, and Dr. Parsos (I. 53 wrote in

* Seep. 236
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1891 that " the progres of the epidemt over the globe taking
" Russa as its starting point, has been more rapid than that of
" previowls epidemics: We are now examinirg the facts
which Dr. Parsomls (II. 39) in his later study said pointed " not
" to disseminatio of the diseag over the globe from a single
" cente as appeard to be the cag in 1889-9Q but to the
" revivd of epidemt activity at or abou the sane time in
" severa different centres in different parts of the world." The
centralisatiom of industries the tendeng not merely in England
but in all advance industrid nations for the workers in cities
to sek habitatiors in the oute suburbs was already making
itself felt in the eighties of the lag century and has proceedd
with an acceleratd velocity in the pad 30 years This
evolution has been favourabe to the public healh in the relief
of housirg congestiom in the centres of the urban districts
which it effectedq but it has had consequence which may
be less advantageos from the presem point of view. The
larger unit of industrid productian in which numeros human
beings are brough into conta¢ one with another even if
unde conditiors definitely more favourabk to life than thos
obtaining in the smalleg industrid units of an earlie age
mug rende frequen the opportunities of transfe from one to
anothe of materies morbi formerly confined to separag¢
groups

Suppoe we had a ches board over the squares of which the
leaves of sonme plant were scattered and a numbe of caterpillas
were then thrown at randan upon the boad ; suppog also that
the leaves were capabé of nourishirg the caterpillars but not
especialy attractive to them Then it is to be expecte that
the insect will sampk the leaves on the square upon which
they alight, but wande further afield until all the squars hawe
been visited If partitions had been erectel arourd eadh
square the caterpillas mug have staya where they fell and
been forced by hunge to consume the not too attractiwe
nourishmen provided In the one cage we shal find slight
effecs of the invasin over the whole board ; in the othe sone
squares will haw been swep clean othes will reman
untouched This apologle illustrates the possibe effecs of
concentratio in grea industries When the nature of the
diseag and normd powers of resistane to it arg such that
successfbinvasion need repeate attacks massive dosage the
distribution of workers into anumbe of smal badly constructe
work places will produe the maximum of evil. When the
condition of spreadimg is less exacting the infectivity high
and normd resistane low, aggregatio of workers howeve
favourabk the conditions so long as mixture occus at all, will
achiewe the maximum result It is probabgé that tuberculoss
is in the forme categoy hene the apparenty paramoun
importane of home conditions and the deplorabé resuls of



28

home industries it is possibe tha influenza isin the latter
class When we recolled that a corollaly of centralise main
industries and centrifugd housirg is the grea tide of railway,
tram and tube traffic which has arisen so steadiy during .the
pag thirty years it is possiblethaa we haw come upon the
varying factar which now always oscillates so cloe to the
critical point of epidemt prevalence It is probabk that all
epidemc diseassowe their epidemiciy to the conjoined working
of numeros factors that the failure of any one of thes factors
to pass a critical point destroy the whole sequence The history
of bubonic plague of smallpox and of typhus has afforde
examples

We hawe in the plaguwe history of Englard an epod of
approximatey 350 years during which the conditiors in this
country were suc that sone slight and inappreciabd variation
of a hidden factar was sufficiernt to precipitae an epidemt ; in
our own time, on the othe hand the introduction of infection,
even the establishmenof an epizootc throudgh a wide area not
only did not resut in a generé epidemic¢ but did not even give
rise to a locd outbreak the diseag flickered killed haff a
dozen persons and went out What link was wanting in the
chain we do not know and in view of our aetiologicdignoran@
respectig so clea cut and assiduous} studied a diseag as
plague we neda not attad grea importan® to the speculatie
identification of the required factar of epidemc influenza with
the moden tendeng to peripherd housirg and centralisel
industries Yet the speculatiom has at leag one characte of a
true hypothess in that it will co-ordinae the seemingy
contradictoy experiene of influenza throudh the pag two
centuries

If it is afact that promiscuos intermingling of a randam
populatim will raise the diseag from an endem¢ to an
epidemtc levd or rathea make the transition from one to the
other but a step we shoull exped that unde socid conditiors
not securirg sudh intene mixing, epidemics of influenza will
only occu unde specia conditions

We may put it in this way. The epidemt is generatd
by the correlatel action of severd factors a, b, ¢, d, e &c,
if the intensiy of one of these a, say exceed a certan
minimum, then very smal variatiors of a and also of the
remainde are neede to genera¢ an epidemic When a is
varying upon a lower leve grea change in all are necessary
If a be the measue of commingling which we suppog to
be more intene than evea before smal variatiors of it
and concomitah smal variatiors of the others which mug
include generd resistirg powers are enoudh to lead to an
outbreak When ais on a lower levd this is not so; there
must be big changes Therefoe as precursos of epidemic at
atime when a swings abou alower levd we shal hawe evidene
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of generd or specid "unhealthines in the communiy ; when
the statws of a has been raisal we shal not  En revancheafter
the othe factors hawe fallen to their comma averag@ no more
will be head of influenza as an epidemt for mary years unde
the old system unde the new, breakirg out in an apparenty
healthy communiy the diseas will continle at quite shott
intervals to pas abow the flash point, and be responsibé for
epidemics This seens to be what has happend in influenza
We can alsg upon this supposition make light of the diffi-
culties and conflicts of testimory as to the direction along
which influenza extende to this country Somewhee in the
decennium 1880-9Q the a factor, which we identify with a
certan frequeny of comminglig in a population membes
of which carry the infective principle, reache a critical in-
tensity and the epidemtc of 1890 was generated it appeard
in mary different countries at abou the sane time, not becaus
some volcarp outsice their bordes awoke to a new and siniste
activity, but becaus the paralld developmerg of civilisation
in all reache approximatey the sane levd at nearly the
sane time ; the earlie or later developmenof the particula
intra locd epidemt dependd upon locd and minor variatiors
of the severa factors The materiab of the conflagration came
from within in ead case but were not brough to red hea at
the same moment

An unstabé equilibrium has existal throughot Europe and
America the disturbane of which has had for consequene the
frequert epidemis of the pag quarte of a century The
impossibility of making any accurae predicticn as to when
such will occu depend upon the presen difficulty of accu
rately measurig the variatiors of the postulate factor In
one sentence the problem of epidemct influenza is largely an
internd problem of ead nation ; there is no questia of shutting
the wolf out of the she@ fold, he has been regularly lying
down with the lamb for years his ravages depem as much
upon the dispositim of the shee@ within the fold as upon his
appetite  Thus broadly stated the hypothes$ neglecs sone
portion of the truth; howeve combustibé the material there
can be no fire without a spark and when the fire has bee
started it may sprea to materid not naturaly combustible
We mug not ignore this consideration but it has perhaps
been over emphasisé in curren discussion

We hawe felt authorisel to devoe so much spae to the
display of what is after all an unproven hypothesis a mere
speculation becaus of the important inference to which it
leads

The wisdom of insuring againg fire depend at leag as
much upon the consequence of a fire if it bre&k out as upon
the probability of a conflagration ; the value of a hypothess
depend both on its intrinsic credibility and its practica
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consequences Were this hypothess to be true it would
follow tha the problan of influenza is a grave problen
now than in the past When the postulate facta normally
fluctuated wel belonv the flash point, influena could only
becone pandemi if sone graw anteceden disturbane of
the public healt occurred Sigrs would be vouchsafd which
the instructel observe could recognig as portents we haw
sea them in the chronologis of Sydenhan and Huxham also
perhap in the unsavouy conditiors of 1846-7 But when
the pendulum swings always clos to the dange limit, we shal
not receiwe the warning we shal always live in the shadov of
a possibé disaster Our positin in fae of influenza will
be tha of the 17th centuy physician in regad to plague
and our remeq will not be specifc but general nat found in
the exclusio of infection from our shores nat even in specifc
immunisation but in the more laborioss ard less dramatc tak
of attendirg to the genera principles of hygiene This will, of
course still leawe a possiby wide field of usefulnes for ad hoe
or specifc measure when the conflagration rages or is imme
diately in front of us and it is by no mears a counsé of despair
But it remove influenza from the clas of capricios or alien
foes to be deat with on simple military lines

With the® tentatiwe reflectiors we mug leaw the generd
historicd problan of influenza We can no longe regad the
miasmatt or cataclysmhb theoy as adequat ; the researche
of Parsos and othes in the early yeas of the presen cycle
effectively destroyd tha theory Neither, we think, can
influenza be reducel to the categoy of imported infections
the consequenceof which might be obviatal by attention to
a foreign endemé focus We beliewe tha the generd treat
mert of the problen will ultimately be found to be parallé
with tha appropria¢ to the now obsoleg plagwe of typhus in
Gred Britain, and we hawe little reasm to expet tha the years
19189 are to play tha patt in the histoly of influenza assignd
by fate to the yeas 16656 in English experiene of plague
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TABLE 9.

MALES.—Deatls from Influenza, all forms of Pneumoniaand Bronchitis,in England and Walesfrom 1889-1917
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TABLE 9A.

FEMALES.—Deaths from Influenza, all forms of Pneumoniaand Bronchitis, in England and Wales from 1889-1917
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