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CHAPTER X.

A GENERAL DISCUSSION OF THE EPIDEMIOLOGY OF INFLUENZA.

In previowls chaptes we hawe describel the observatios
upon the late epidemic made by ourselves or communicatd to
us by othe British epidemiologist and the clinica and
bacteriologica facts haw been recounte by experts It
remairs to redeen the promise of our preliminay chapter to
indicate the modificatiors of gener& epidemiologich theory
relative to influenza which are imposeal by the event of the
last three years This chapter then will be devotel to a
generéd study of the events and is intendel not to expourd any
" official" theory, but to sugges to othea epidemiologiss trains
of thought the pursut of which may lead to the attainmen of
importart truths and will at leag tend to a clarification of ideas
It is the mereg scioliam to imagine that the necessaryl partid
and incomplet investigatiors of a few months or even yeas
can authori® the promulgatim of a symmetrich and compre
hensive theoly of such evens as we haw witnessed The
problem of influenza is still unsolvel ; its solution will be one
of the greda evens in the history of medicine

Notwithstandirg the prominene accordel to the epidemic
both in the newspapes and in comma talk, it may be doubtel
whethea the generd public or even the medicad professim hawe
realisal that the epidemis of 1918-19 rank in respet not only
of absolue but even of relative mortality not lower than third
and perhap secom upon the roll of grea pestilences No
epidemt of smallpa or cholera not even the typhus periods of
the earlier years of the 19th century can vie with the influenza
of 1918-19 as agens of destruction Sone of them indeed
were more deady within a narronv circle—the famine typhus
of Ireland is an example—ad in the worg years of the new
cycle of Indian plagwe sone parts of that Empire sufferel more
than in 1918-19 But the gros mortality due to influenza in
the auturm of 1918 far exceedd that of any yea or of arny
three or four yeass in the recen annak of the bubont plague
There are in fact only two loimologicd event which can be
brough into comparisa with the late pandemic the plague of
Justinians reign and the 14th centuy Black Death
Of the pestilene in Justinians$ time, little can be said " In
time, its first malignity was abatel and dispersd ; the diseag
alternatey languishe and revived ; but it was not till the
end of a calamitows periad of 52 yeais that mankind recovere
their healh or the air resumel its pure and salubriows quality.
No facts hawe been preserve to sustan an account or even a
conjecture of the numbes that perishel in this extraordinay
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mortality. | only find that during three months 5,000 and
at length 10,0® persors died eadh day at Constantinopd ;
that mary cities of the Eag were left vacant and tha in
severd districts of Italy the harve$ and the vintage withered
on the ground The triple scourg of war, pestilence and
famine afflicted the subject of Justinian and his reign is
" disgrace by a visible decreas of the human species which
has neva been repaire in some of the faires countries of
" the globe.™

Our knowledge of the 14th centuy pandemc is a little
more exact and for reasos which will appea in the seque]
we shal devot sone paragraphk to the study of this pestilene
which may fairly claim the first place amorg the " captairs of
the men of death"

The Europea position in 1347 with respet to plagwe
differed from that relating to influenzain 1918 in one importart
particular While, as we haw seen an influenza had been
domiciled for sone time before 1918 there is no certan evidene
of localised plagwe and no evidene at all of pandemc plague
in Europe betwea 1348 and the centuy following the pan
demic of Justinian$ reign It is, however known that for
generatios before 1348 plagwe had bee endeme both in China
and in foci to the north of Hindustar; it is equally sure that
commerci& intercourg between Europe and the East carriad
on by the overlard route had been constam and frequen for
at leag a centuy ; indeda there was more intercourg betwee
the two civilisations than obtainel during the two succeedig
centuries when for a variety of reasons the overlard trade was
suspended The subsequetnidentification of China with Catha
and of Peking with Marco Polos Cambule was a produd of
maritime exploratiors in the Elizabetha era  We have
therefore to leam why plaguwe was only effectivey imported
into Europe so late, and the naturd explanatimm would be that
towards the middle of the 14th centuy the plagwe in China
becane especialy infective, and as a token of this we shout
exped to find the years immediate} before 1348 thick sa& with
records of pestilene in the Chine® annals

Thes annabk hawe been studied by sever& epidemiologists
with a resut entirely contray to the expectation The evens
which secue pride of place in the annak of the half-centuy
before 1348 are not pestilencesbut famines and earthquakes
It is not until 1352 i.e, after the grea Europea death tha
plagues becone conspicuos in the Chine® records As
Creightmn observe: " Evely yea from 1352 to 1363 excep
" 1355 has an entry of 'gred pestilene' or 'grea plagué
" (yi-li), in one province or another although the old tale of

* Gibbon Decline and Fall of the Roman Empire, Chapte XLIII.
(Gibbon derived his medicd knowledg from Mead the duratian in time
of the plagle was probaby mud greate than 52 years)
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" floods and famines lias come to an end in the annals The
" lag of the nearly continuows series of grea pestilencs is in
" 1369 when there was a grea peg in Fukien and 'the dea
" lay in heap on the ground: "*

It is, therefore not true that befor the Grea Deah
epidemt plague was exceptionaly virulent in its originad home
Another point to mark is that the Grea Deah at its inceptin
was an epidemiologich type of plaguwe which has neve since
appeard in epidemt or pandemc¢ form upon Europea soil
The plagwe experiene of London in later times and of much of
Westen Europe towards the end of the 17th centuy was
strictly in pari materia with that of moden India, a typicd
bubonc plague Of the origind form of the Black Deah
and of its subsequen chang of type we haw the withess
of Gui de Chauliag the surgem of Pope Clemen VI. at
Avignon, where the plagwe begax in Januay 1348 " It was;
he says " of two kinds; the first lasted two months with con
' start fever and blood-spitting and of this peopk died in
" three days The secon lastal for the red of the time with
' continuows fever, buboes and carbuncle (apostematibus et
" anthracibus) in the outward parts especialy the armpits and
" groins Thes died within five days Sud was the con
" tagiousnessespeciay when there was a spitting of blood
" tha not only by remainirg with but merely by gazing upon
" the sick, one took the disease so tha they died without
" attendang and were buried without priests A fathe would
" not visit his son nor a son his fathe ; charity was dead and
" hope prostrate.t

Even if we could adopg a scepticd attitude towards the
statemen that the clinical form was a primary plagwe pneu
monia we mug hesitaé to suppog tha infection was con
veyal only indirectly as in moden instances How specid
the modification of biologicd charactes in the bacillus pestis
mus be to agree with the epidemiologich facts neal not be
enlargal upon Most epidemiologists especiay perhap
Sticker, hawe recognisd tha the formula rat-flea-man does not
descrite the primatry pandemé¢ of 1348

We hawe then to accoun for :—(1) The importation of the
diseag a a time not prima facie favourabé to importation
certainly no more favourabé than any yea for a century befor ;
(2) A very specia clinica and epidemiologich type of diseag
after importation Let us turn to the immediae circumstance
attendirg its introduction Thes are furnishel in the con
temporay narrative of Gabrid de Mussi to whos testimory

* History of Epidemics in Britain, vol. L, p. 153 It is of sone interes
to note that in 188 ard 183 seriows floods occurre in Ching and large
numbes of persors were renderé homeless (Influenza, E. Symes Thomp
son London 189Q p. 415)

t Transcrips of all the importart origind descriptios of the Black
Death are printed by Haeser Geschichte der Medicin, Bd. Ill., pp. 157-182
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Haeser Creighton and Gasqueé all attad importance De Muss
traces the dired origin of the Europea plagwe to a compaly
of Italian trades who, with their merchandisghad taken refuge
from predatoy hordes of "Tartars' in the Crimeax town of
Caffa In this town the merchans$ stoad a siege of, he says
three years They were it seems grossy overcrowded but not
famished (lIbique hostium exerciu infinito vallati, vix poterarn
respirarelicet navigio alimentferrente illud talle (sic) subsidiun
intrinsecs spen modican exhyberef. Eventualy a plagwe
broke out amongs the besiegersfrom whom it was communicatd
(it is sad by hurling corpse into the town) to the townsfolk
So grea was the mortality tha the siege was raised The
clinical form of diseae amongs$ the besieges was bubonic
plague—the expressie words are : " signat corporibws in
juncturis, humote coagulad in inguinibus febre putrida subse
quente; and the surviving merchans took ship to Europe
Whereve survivors landed first at Genoa subsequenyl at
Venice and Marseilles the plague broke out, spreadig unde
the forms and with the mortality which are historic*

The epidemiologich importane of this train of evenst is
considerable Intercalate betwee the plagwe in its primordid
home and the westen pandemd¢ is a period of maturatio
within a besiegd city ; from the fugitives of tha city the
subsequen extensim of the plagwe through Europe can be
can be followed unequivocally It is difficult to resig the con
clusion that the specialisd exaltation of virulence sustaine by
the materies morbi was a consequene of frequert passag from
hog to hog within the beleaguereé town. Of significance too,
is the fact that thos in contad¢ with the group of persors who,
by hypothesis provided the field of variation and development
experiencd the sicknes at leag as severey as—perhap more
severey than—tle origind hosts The " Tartas " were ravagd
and the mortality in Europe was prodigious

It will naturay be objecta that inference from the handfu
of statemerg not characterisé by obvious rhetoricd exaggera
tion, which are our sole criterion of the 14th centuy plague
are dangerousand that we shoul at leag bring into compariso
some moden epidemc of like nature We cannot of course cite
any epidemt on the sane scale but in the winter of 1910-11
Manchuria and China experiencd an outbre& of primary
pneumoné¢ plagwe resemblig in its broal features the gred
deah of the 14th century althoudh its dispersie powea was
much smallet

* Gabriek de Musd was a notary, of Piacenzaand died in 1356 he
was not presen at Caffa during the evens he described Caffa sometims
known as S. Feodosiawas an importan trading centre of the Genoee and
the cathedr& city of a diocese At the time of the plaguwe it was the centre
of almog all commere between Asiaand Europe—vid Canale Delia Crimea,
del suo commercio e dei suoi dominatori, |., p. 208 cited after Gasquet The
Black Death, 2nd edition, London: 1908 p. 5.

if
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It is full of epidemiologich intered to notice that althouch

expers differed as to whethe the origind soure were the con
veyane from a rodent the " Tarbagan’, to man of a primarily
bubonic infection subsequenyl modified by passageor whethe
the primary soure were naturally occurrirg sporad¢ pneumonct
plague there is no doult that one stage of the epidemiologich
evolution was completa in a temporariyy overcrowde town.
The epidemtwas traced to Manchoulj an Asiatic town, thenormd
populatim of which was 500 Russias and 2,000 Chinese but,
during the Tarbaga seasonthe Chine® increasd to 10,000
and "they crowd into very poa hovek or inns whereg with
" piles of raw pelts they may often be found living, sleeping
" and eating from 20 to 40 in the smalles of badly-ventilate
rooms."™ Dr. Petrie adds the significart remak : " Curiously
" enough it is statal that the huntes are free from the diseag
" during their sojoun in the open country, and that it is only
" when they congregag in the overcrowde caravansarige of
" Manchoul and Hailar that they are subje¢ to attadk from
Plague"
In othea words a periad of intensive overcrowdiry separatd
the endeme¢ from the pandemé stage in Manchuria within our
own memory precisey as occurral 570 yeals ago in the Crimea
We do not, of course pres this analoy far. We haw no
evidene that the overcrowdirg in the hunters$ settlemen was
more intens in 1910 than in any of the previows yeas which
did not witness a dispersie plague Yet, as we think, the
parallelian is illuminating.

The inferences to be drawn from this history are that the
infective powe of a materies morbi may be specialisd and
exaltal if it be given an opportuniy of repeate passag throuch
a considerald numbe of hosts and tha when the newly-
acquira propery has becone temporarily stable disseminatio
of the organisn will lead to a pandemi¢ and that for the
realisation of a pandemc it is not essentihthat the conditiors
initially needé to produe the modification shal be present

We hawe now to conside whethe the facts elicited respecting
a diseag essentia) unlike influenza in one respect viz., the
specifc determinatio of its materies morbi and its usud clinical
evolution similar to it on this presem occasim by virtue of its
extrenme diffusibility and origina predilectio for causing deah
by an apparenty primary pneumonia throw any light upon the
recen pandemics

We mug first of all contras as sharpy as we can the
epidemiologicd findings of 1918-19 with thos of earlia
pandemics The first wave that of, in Englard and Wales
the summe of 1918 both with regad to the form of the cas
curve plotted agains$ time as an abscissaand with regad to
the fatality rate differed little, if at all, from the experiene of

* Repot of the Internation& Plagle Conferene held at Mukden April
1911, printed at Manila, 1912 p. 413
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1889-9Q True it occurra not in winter but summer but the
summe influenza of 178 is a sufficiently recen precedeth on a
large scak to admit of our judging seasa to be a non-essential
On the othe hand the age incidene of the diseag was differen
—we think significantly different—fran that of previows locd
epidemis or of the pandemis of earlie years suct as 1889
1893 or of 1907-8 In this primary manifestatio we deted a
shade of difference It alread appeas tha the materies morhi
had sufferal a change making it apt to develgp within the
bodies of the young adults not yet, however prone to destry
them

The autumm wave accentuate the distinctiors and minimises
the agreemerd betwee pag and present As points of agree
ment we still hawe a reasonald concordane betwea the form
of the wave and that of earlie secondariesbut even here it is
to be observe that the intervd was shorte betwee the suces
sive phase than on any previows occasion The distinctiors
are a continuane of heaw incidene upon the young adults
and an exacerbatia of the rate of mortality. The proportiona
deah rate at ages 20-40 continual to rise; hence as the
incidene rate upon these ages was relatively slighter than in
the summer the fatality rate mug hawe increased The third
wave althoudh it exhibited sone tendeng to revet towad
the earlie type—thda of the 90's—wa& more like the seconday
than any predecessor

It follows, then that we hawe no complet paralld with the
Black Deah ; the train of evens isalonge one If we bring
the two later waves of influenza into comparise with the
Europea histoty of the Grea Death there is a similarity.
The first of thee seconday waves correspond to the initial
form of the plague its first few months of severity The
secoml resembls the subsequen manifestations which,
although greatly more fatd than later epidemic (sawe a few
specid instances sud as the London plagwe of 1665) con
formed more nearly to the naturd type of epidemtc bubont
plague as the las wave of influenza differed less from the
classicd form (althoudh absolutey it differed much than its
predecessor

If, then there be any aetiologicd similarity, we mug dis-
cova in the circumstance immediatey prior to and during
the first wave of influenza somethig akin to what took place
within the walls of Caffa in 1346-47

But this is no difficult task The circumstance of the
anciert Crimean town were reproducd in countles foci
throughou the world. Whethe it be larger or smalle aggre
gatiors of troops in the theatres of war, training units in the
belligeren states aggregation of operative within the factories
of both belligerens and neutrals temporay or long-continuel
congestios of humanity due to dislocatiom of transpot or to
alteral distribution of population all these were occurring not
in one stake but universally
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But there remairs a broa distinction betweea the two
pandemics inasmuf& as throughou the whole of westen
Europe in the eary summe of 1918 influenza was epidemic
with a modified age incidence but retainirg its former low
fatality. The distribution seens not to haw been so wide-
sprea in the new world, but ove and abow sudc camp
outbreals as tha of Funston it is plain that in various States
of the North American Union a mild influenza was epidemc
in the spring of 1918 It might therefoe sean otiose to se&k
in the disseminatd foci of human concentratio the soure of
that exaltation of virulence which characteriseé the secomn
and really calamitos outbre& rathe than in the genera
sanitay and econom¢ circumstance of the populatiors of
the different centres We think tha an explanatim of the
soit lag indicatel is impossible for the following reasos :
There is no eviden® in the generé vital statisticc collectal
by Dr. Low and discussd elsewhee in this repot tha the
mortality causel by the secom influenzd wave was propor
tionally highe in thos countries or populatiors especialy
affected by war privations We hawe called attention to the
cae of Ireland and we would note that of New Zealand In
New Zealarm the havac wrough by influenza much exceedd
that experiencd in the crowdel cities of Grea Britain. We
have also pointed out in an earlie chapte that the correlatin
of the influenzd deah rates in the first wave with the
pre-wa standardisé deah rates of the grea towns in
England was substantial but very much lower in the secom wave
The interpretatim of these statistic is not, indeed simple
There is sone reasm to think that the distribution of mortality
rates in the secom wave was influencel by the acquiremen of
a partid immunity, but a broad view of the whole of the
facts inclines us to suppog that the intensification of virulence
mus be referred not to the generd conditiors of the popula
tion so far as thee pertan to domestc housirg or nutrition,
but to the continuel operation of sone specia factors

If we suppog that the first modification of the materies morbi
which called into being the epidemiologicé type of the first wave
differing from previows influenza in its selective affinity for
young lives, but not highly virulent, was indeal the widely
scattere distribution of centres of acue demographi con
gestion in camps factories &c. ; then as thes conditiors were
not relieved but intensified as the war approachd its crisis, it
is naturd to think tha a further modification of the virus
which had already becone adaptel to multiply in the tissues
of that sectiomm of the populatiod which had previousy ex
hibited greda resistance a modification importing not merely
high infectivity but extreme toxicity was generatd by the
conditiors still acting This hypothes$ will accoun for the
almog incredibke fatality of the secom influenzg not only in
transpors but also in sone civilian communities such as New
Zealand into which it was directly introducel from crowdedl
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ships i.e, from the very milieu which we suppog to be a
prime factar of the imposel modificatiors both of infectivity
and toxicity. We shal also understad why there is little
eviden® that domestic conditiors of overcrowdirg affectal the
distribution of the diseas within an infected town.

Our generd theowy of the epidemioloy of influenza may
now be enunciated

It will appea that the materies morbi of the diseag is and
has long been wide sprea but that neithe in dispersivenes
nor toxicity was it often able to maintan itseff upon ahigh
leve of efficiency. At irregulear intervak some strain or strairs
of the organisn acquiral a high powe of diffusibility. Since
at leag in English experiene prior to 1889 the developmenh
of an influenzd wave was precedd by peculia changs in the
public health in particula a prevalence sometime for more
than ayea of anomalos fevers and nervows illnesses we can
suppog eithe that the materies morbi was undergoim a series
of modifications of which thee strang illnesses were the
clinical manifestations or that the acquiremen of effective
dispersivenes was not so much a consequene of bacterid
modification as of chang in the properties of the human host
The former explanation in view of our genera epidemiologich
history and the specié researchg into morbid periodicity which
we owe to Brownlee is the more probable

Towards the close of the 19th centuy some gener& chang
took effect eithe the materies morbi was able to retain whethe
generaly or locally a highe grade of diffusivenes than it had
formally possessi saw at long intervals or the demographich
conditiors which lead to the evolution of that propery were
stabilised with a consequene that subsequenyl to 1889
epidemies or pandemis hawe recurral at much shorte intervak
and hawe bee characterisé by a highe virulence than before
It is probabk tha both factors haw concurred The compara
tively abrupg chang in the yea 188 pointed to a biologicd
modification or sport the subsequen evens to the continuel
operatimm of the cau® group perhap decentralisd housimg
and the expansio of mears of communicationof a demographd
order.  The causatie organisn having now acquiral arelatively
high and stabk powe of diffusibility due to the co-operatio of
factors mentioned there remaina the possibiliy of a further
modification in the direction of increasd virulence The
historicd facts of the Greda Plagwe of 1347-% suggesthat a
very remarkabé intensification of virulence may be effecta if
materies morbi is afforded frequer opportunities of transfe
amongs$ a numbe of hoss confined within narrowv limits but
absolutey numerows enoud to afford considerald variatiors of
soil. In effect the virulent and diffusive infection which
destroye half the inhabitans of Europe in the middle yeass of
the 14th centuy seens to haw passd through a Crimean
ante-chambe wheren it develope the specid properties
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which characterise it during the subsequen pandem¢ and
differentiatal it from eithea earlie (in the eas} or later (both
in eas and wes) manifestatios of epidemc plague It appeas
that the part played by the Crimean focus in that pandemé
has been played by mary different foci throughou Europe and
America during the yea 1918 that to thes we mug attribute
the temporay fixation by the organisn or organisns of influenza
of its secomn and deady property

The story then of the gem of influenza is divided into
three phases The first which lasted for mary centuries
was if we may be permitted to use teleologicd language
a series of attemps to maintan a high levd of infectivity
or dispersiveness which attemps were unsuccessful The
secom pha® ushere in by the yea 188 is markd
by a partid victory of the germ a fairly constam infective
powea has been securd and much infection is producel
throughou the world at frequen intervals but the toxicity
relatively to the infectivity is still slight The final pha® is of
complet victory, infective powe is maintained even enhanced
and to this is adda a toxicity surpasse by few epidemiologica
competitors* Viewed as a conte$ betwee man and " germ)'
it would seen that in the congestim of public transpot and the
multiplication of public assemblis and entertainmentsfeature
which increasingy characterie the developmehof the Europea
type of civilisation, a strategich advantag was given to the
enemy Finally in the provision of countles incubators
whethe in garrisons war-time factories or abnormaly over
crowded and ill-ventilated mears of transpot and places of
entertainment the opportuniy was afforded for the developmen
of destructive powess which secure to the eneny a decisive and
overwhelmirg victory.

Sudh is the generé theowy of epidemioloy which we are led
to adog as a working hypothesis We mug distinctly and
categoricaly assert that it is only a working hypothess and one
which further researb may altogethe displace Confrontal
with the usud explanation viz., the randan occurrene of
an extreme variation a spot of the materies morbi in
an unidentified nidus it does we think, offer advantages
The latter explanatim does not fit in the othea parts of the
puzzle it leaves as merely fortuitous concurrences so far as
influenza is concernedboth the generd demographi change of
the pad 40 years and the specia alteratiors of human life which
have been imposel by the war: in a word it regard the
pandem¢ as "an ad of God!" Our hypothess$ does at least
assign to works of man an intelligible role in the evolution of
the drama Man first by facilitating the intercourg and close
temporay aggregatio of human beings with various biologicd

* If the Mi&éigsbrough epidem};kszlpra, p- 17, footnote) be regarded as
an “influenza,” considerable toxicity and slight dispersive power have been
combined in particular outbreaks before 1890.
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aptitudes has affordedl opportunities of bacterid modification
and selection has dore so with, stead increasim persistene
for mary years Sine the war he has involuntarily expert
menteal in intensiwe cultivation ; both thes actiors have in our
view, been essentih links of the chain of causality But that
what we hawe postulaté is no more than a working hypothess
is sufficienty demonstraté by the fact that the very evens in
the history of the Black Deah which fit so aptly into our schene
were usal by Creighta skilfully and successfull to interprd
the Black Deah in the sene of Parisets hypothess tha plague
is a sol diseag due to putrefactie change in the earh
dependet upon the presene of corpses and engenderé by the
soil disturbancse of the ead following a successin of gred
floods and earthquakes No reade of Creightons chapte on
this subje¢ unacquaintd with the subsequen history of
epidemiologicéd and bacterid investigatiors into plague could
dery that the hypothes$ was an excellert working hypothesis
describirg adequate} the facts then known. Equally noreade
familiar with subsequen evens can doult that the hypothess
is entirely false Suc may be the fate of our own speculation
Yet it is false sciene to neglet¢ the teachimg of a working
hypothesis the practicd inferences deducibé from it, becaus
it may ultimately hawe to be rejected It has often happend
in the history of the human mind that ahypothess subsequeny
discardel has promptal inference both true and valuable as
happend in the instane of the corpuscula theow of light or
even the phlogistic theoly of heat Not all the inference of
Galen and Aristotle from faulty physiologicd premiss hawe
perisha with the hypothess originally authorisirg them

The first inferene from our hypothess is that in the
seemimg conflicc betweew man and his microscopt com
petitors there canh neve be a time when man is securey
maste of the universe Intoxicatel by the victories achieve
over the plagwe (in Europe over the entertc group over
typhus (in westen Europg and ove small-pox we are
too apt to suppog that the campaigqn has ende in our
favour, that we hawe little more to fea from the typically
epidemt disease and may concentrag@ agains the endemc
group. Tha we haw just passd through one of the gred
sicknesss of history, a plagwe which within a few months has
destroyel more lives than were directly sacrificed in four
years of a destructive war, is an experiene which shoul dispd
any eay optimism of the kind. No instructel epidemiologi$
can sy tha the world may not hawe to endue during the nex
half centuy othe plagues of the first orde of severity

The seconl inferene@ is the essentibsolidarity of all man
kind in the matte of epidemc sickness In a narrov sense
this solidarity has been realisal since the beginning of westen
civilisation. The conceptim of a sanitay cordon the barring
out or sealirg up of an infected territory is, indeed an old
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notion. But our hypothess extend this conceptim greatly
and enables us to see that the sanitay corda is but a very
smal part indeal of a supra-nationka systean of preventie
medicine The danges to the world from epidemt sicknes
in this matte of influenza are enhancd in two ways The
inevitable trend of the movemen of population will keep the
infectivity of the organisn at a high level This we may face
with equanimity But if anywhee in the world there be large
collectiors of men whethe throuch war or economg¢ strife, or
through that dissolution of civil society which a certan degres
of collective misely and disorganisatio entails herdal togethe
en masse, there will be opportunities for the othe modification
of the materies morbi which rendes it apt to conque the world.
No sanitay cordon no quarantine will shied us from this
danger The porters of the infection may not be sick ; to exclude
even the sick has often been found atak beyord the powers
of a quarantire authority, land quarantir has in fact, neve
yet succeeded To realie that the materid well-being of the
inhabitans of a foreign—perhap even a hostile—county is a
pressimg concen of oursis very hard Yet the teachirg of this
pandemc is that it is a hard truth. \ Any supra-nationkorganisa
tion for the contrd of epidemis will neal to face it. The
popula belig that misely breed diseag is strictly true, and
the influenza of 1918-19 is no exceptim to the rule The
history of the world has neve yet provided an instane of
a mortd and highly-dispersie illness amorg the antecederst of
which human miserly did not assune a prominert place Not
necessarily indeed a universa misery, the town of Caffg in
1347, was not typicd of mediaevh Europe nor was Ireland of
the potab faming nor were the industrid towns of Lancashie
at the end of the 18th centuy generaly characterist of
their time. Yet the absolue extensim of misely has always
been gred before a plague and has assumd a form differen
from that afflicting the populatiors in settla times

If our generd diagnoss be correct what is the world's
outlook upon future pestilencs or danges of pestilene ? It is,
we think, gloomy. The conclusim to which we are led is tha
the generatio of a gred pestilene such as influenza or pneu
monic plagwe is dependeh upon disturbane of socid orde
involving for absolutey large numbes of human being the
endurane of conditiors of insalubrity which afford for invading
parasits a suitabk field of modification So som as the new
properties havwe been stabilisel no barrie again$ the pandemc
or epidemt extensim will avail, nor will thos individuals or
natiors who hawe not sufferal the primary evils be more
resistam to the diseag than their fellows.

No impartid spectato can doult that at the presen
time, and almog certainly for a generatim to come there
will exig in mary natiors and over wide tracts of country
precisey the type of misey which we suspet to be the



193

appropriaé forcing hous of a virulent and dispersie germ
In ancien times at leag after the breakdow of the primary
civilisations when there was neary as much misey in the
world as now, the non-centralisd characte and relative
insignificane of manufacturig industries hinderal the de
velopmen of urban aggregatiom upon a large absolue scak
(relatively, in terms of inhabitans per hous or pe room
mediaevh cities were probaby more overcrowde than mog
modemn towns) At presen the poa and miserabé mug herd
together and will not die quietly in their hovels Thes are
evils the removd of which is not within the province of
epidemiologis$ to discuss We can but note them and remak
that no technicd deviee of the sanitarian no resoure of the
laboratory can haw arny effed in the reductim of deah and
sicknes from epidemec or even endemt¢ diseag at all com
mensura¢ with the consequencewhich mug follow a universal
improvemen of the standad and conditiors of life.

Admitting, then as highly probabk tha destructie
epidemis or pandemis of respiratoy diseag will recu during
the presen generation it remairs to inquire what conjecturs
we may properly make as to their time of occurrene and the
form likely to be taken and then finally to conside what
palliatives are available

Epidemiologiss owe a considerald delt of gratitude to
Dr. Jom Brownlee Statistician to the Medicd Researb Com
mittee, for his introduction to epidemiologich researb of the
metha of harmont analysis When a long series of dafa is
availabk it is possibé by arithmetich method to determire
(@) whethe the phenomenno is periodig recurrent and (b), if
periodic wha is the probabé intervd betwee successig
maxima or minima  Hence if the conditiors as to data be
realised it is possibe to determire beforehad when an
assignée epidemt diseag may be expectel to preval with a
more than avera@ intensity Sone who hawe not sufficiently
attendel to the matte hawe objectal that the conceptim is
fatalist that it amouns to postulatig of epidemt disease an
inevitablenes which deprives sanitay administratiam of any
hope or bass of success The very revere of this is the
propea inference What periodic analyss suggess is that
the materies morbi, like otha forms of life, pas throug
cycles of change renderirg them more or less apt to succed
in the struggk for successfu existene which is the law of all
life. In the mog favourabk case we shal be able to predict
not that a grea and devastatig epidemc will occu at an
assignéd time, but that then the conditiors will be mog
favourabk for the generatim of an epidemic This being
known, we can so act not that there will be no epidemic but
that its ravages may be mitigated perhap altogethe checked
If, for instance we could suppog tha the conditiors favour
able to the eruption of an influenza would be exceptional say,
during the month of Februay 1921, we shoull take pains to
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limit the occasios of exultaticn of virulence upon which, we
havwe dwelt abow ; we shoull also bring into operation the
othe palliatives of which we hawe yet to speak

In an appendx to this repot we haw reproducd Dr.
Brownlees contribution to the subject and we hawe elsewhee
indicated the materid limitations to which it is necessarily
subject We may sa generaly tha the principd practica
weaknes of the methal in its applicatim to the study of
influenza is that the materies morbi of the diseas is evidently
subje¢ to rapid evolution of type and that we haw no
sufficient ground for supposilg tha the charactes acquirel
have now becone so stabk that deductios from pag records
will afford a secue basb of predictin of future events Hence
althouch we conside that the epocls of emergene predictal
by the methal shoull be looked upon as times worthy of
specid administrative attention we do not think the occurrene
of devastatig epidemic at times not predictabé by the proces
can be deeme very unlikely.

We hawe next to conside the probabk fatality and age of
attak in future epidemics

History teachs us that both in interpandemi periods
and in pandemis before the late events influenza endanges
the extremities of life. Ther is alo evidene tha in
the late pandemé¢ the final pha® was indicating sonme
reversim to wha had been the normd type No doul
Ave cannd put much weight upon this, since the seasa of
the third wawve in this countly was a time of yea normally
fata to the very young and very old ; but it is permissibé
to think that manifestatios of epidemtc influenza in the
nea future are likely to revet still more towards the
previousy stabk type of age incidence and that toll will be
taken of the very aged We mug not, however omit to notice
that if oar generd hypothess be correct and if the oppor
tunities of modification are still provided lavishly throughou
the world, we may agah witness an intensification of the young
adult and early middle age type of infection which has dore
so much mischief

Thirdly, A mug inquire whethe arny materid limitation
of invalidity or mortality is likely to follow the survivd of
a large numbe of persors attackel in the recernt pandemic

We hawe discussd this matte of naturaly acquirel
immunity at suc length in Chapte VI. that we can expres our
generéd conclusiors briefly. It is, Ae think, probabk that
on the averag@ and in the majority of districts a previows
attadk of influenza confes sone protectiom upon thos agan
exposed But from the complet failure to discen any pro
tection in particula districts and the large numbe of secod
attacls within a shot intervd in mog districts it seens prob-
able that the prophylactt value of a previows attak depreciate
rapidly and cannd be dependd upon to creat arny nationd or
communé protection again$ a secom or third visitation
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Summarisig our conclusions we think that recurrencs of
influenza in epidemt or even pandemc¢ form during the next
few years are very likely to be seea ; that they will exhibit a
partid reversiom to the age type known befor 1918 ; and that
naturally acquirel immunity, althoud real is inconstant

Finally we shal discus the palliatives which seen of mog
value Amongd measursof public sanitation we have remarkel
abowe that limitation of the occasios of casué& crowding are
probaby the mod¢ important Improvemen of mears of
public conveyance whethe by additiors to rolling stodk or by
acceleratio of service shoull at leag mitigate the congestio
of the suburba railways It is a mattea of commm observa
tion that there has been no improvement rathe a deterioration
in this respet since the armistice We view the conditiors
unde which outworkes are still conveya to and from London
and othe large cities with anxiety.

The thronging of theatres and picture house is, we think,
a soure of danger althouch we are unabk to say that this is a
more serios dange than that the travelling public is forced to
endure It may perhap be doubtel whethe exhibitions of
moving pictures ough to form so large a fraction of the amuse
ment of our urban populatiors ; but the prohibition of sud
spectacles even were it practicable would leaw so much
casu4 overcrowdimg untouched and the actud effed of closing
picture houses and theatres upon the progres of an epidemt
has bee so doubtful that we do not exped¢ tha much can be
usefuly dore in this way. It is, however reasonald to
demam that a high standad of ventilation shoull be attained

A nationd resot to prophylactc inoculatimn is a measue
upon which we cannd yet expres an opinion It is plainly
desirabé that the medicd professim and the public shoub
have amplk opportunities to tes¢ a methal which, at the worst,
can do no harm and steps to that end hawe alread been taken
by the Ministry of Health  Until the resistane of the inoculatel
has bee testal by exposue to the disease judgmen mug
be reserved

The possibility of keepirg a virulent infection at bay by
imposition of quarantie has been considered The Medicd
Director of the Quarantire Servie of the Australian Common
wealth Dr. J H. L. Cumpstori has collectad data which
sugges that the applicatiom of strict quarantie to vessed
bound from infected countries delayeal the outbre& of influenza
within the Commonwealth the diseag not appearig in
epidemc form until Januay 1919 and causimg proportionaly
and absolutey mary fewer deatls than in New Zealam where
similar rules were not enforced

* Influenza ard Maritime Quaranti® in Australia Servie Publicatin
No. 18 Quarantir Service Melbourne 1919
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The recordel facts are certainy consistenh with Dr. Cump
stons hypothesis but inview of the grea variatiors of mortality
and appreciabé variatiors of dat of inciden® in states which
did not and could not apply the Australian systen in its full
rigour, it may be doubtal whethe any certan inferences shoul
be drawn So far as the passenge traffic of this county is
concernd it may be regardel as probabé tha no method of
generd quarantire would be of the leag effect In the event
however of the arrival of a vessé upon which asevee outbre
had occurral and which harboure persomrs still gravely ill it is
a matte for consideratio whethe a few day's isolation might
not be enforced

We hawe deat elsewhee with the question of hospitad treat
ment and think there is no doult that a carefuly arrange
schene of nursing and hospitd accommodatio would diminish
the numbe of deatls attributabk to an epidemic  This,
however in so far as it has not been deat with elsewhere
is a questim of administratim the detaik of which mug
vary with locd need and does not, therefore come within the
scope of this gener& discussion

Thus far we haw considerd prophylactc or palliative
measure a responsibiliy for the applicatioo of which mug
chiefly res upon the communiy or its executiwe officers.
There reman the things which ead individua can do for
himself We haw no doult tha faithful attentim to the
petty detaik of personk hygiene measure directal to securing
hygienic habits of life, the avoidane of excess in a word
obediene to the plain rules of physiolog/ are as importarn as
any more specifc measure we can devise

With thee remarks we may concluce our examinatiom of
the evens of the grea pandemic We hope that the informa
tion collecta in this repot will be of servie to the studen
both of medicire and of socioloy and that the recod of
phenomen has not been obscurel by the avowedy provisiond
interpretatiors which we hawe offered Much still remairs to be
done and perhaps the next decaa will provide the key of mysteries
still locked securey agains us. We hope that the mechanim
of pandemd¢ and epidemc sicknes will be unveiled and that a
far more precie description of the successig phass of its
evolution will be rendered sudc a descriptiomm as is possibg for
but few diseass now, perhas for malaria and bubonit plague
alone Yet we do not doult tha the bas& conception the
notion inhering in the very word plague will remah unshaken
Not that a plagwe is the arbitraly stroke of sonme supernaturh
power, but that it is the inevitabk reactim of human sociey
to a disturbane of socid hygiere and is, therefore ultimately
within our control not throuch the utilisation of specifis but
by an harmoniows adjustmen of living betwee the membes of
all the human family.




