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CHAPTER II.

A GENERAL ACCOUNT OF INFLUENZA IN THE UNITED KINGDOM
DURING 1918-19

In the first chapte we recapitulatd the moden history
of influenza bringing the story down to the yea 1911 ; we
are now to ente upon a close examinatim of recern eventd
in the coure of which we may find it needfd to re-conside
the conclusiors of our predecessaror the inference provisionally
drawn by us from their experience

The public healh of Englard and Wales immediatey prior
to and during the first years of the war exhibited features of
interest So far as influenza itsef is concerned it will hawe
been noticed in tables 9 and 9A of chapte I. that 1915 re-
turned from the whole of Englard and Wales (but not from
London more deatls attributed to influenza than any othe
yea of the 20th century not exceptig 1908 a fact briefly
alluded to by Dr. Stevensao in his annua letter. But this fact
did not arou® much generd interesf more attenticn was
directad to the increa® of deatts from poliomyelitis and from
cerebro-spink fever. The former diseag which had bee
responsibé for 177 deatlsin 19.14 was credited with 178 in
1915 200 in 1916 and 174 in 1917. Cerebro-spinafever, the
records of which amounte to but 161 deatts in 1907 almog
the sane numbe (163 in the yea befor the war, killed 194
persors in .1914 ten times as many, 1,974 in 1915 (this being
the higheg statisticd prevalene since 1876) 1,214 in 1916 and
1,531 in 1917 As acontributoy facta of the totd mortality
even the larged of these items is not dauntirg (it is worth
noticing that in 1915 the numbe of deatls of persors at ages
15-45 attributel to influenza was 1,887 almog as mary as the
total of deatts from cerebro-spinka fever, but little attentim
was devotel to the subjed of influenza by the generd public
who were greatly alarmel by the epidemc of "spotteal fever")
and seens trifling in comparise with the harves$ reapa by
pandemc¢ influenza three yeas later. We are also aware that
the uncertaintis of statistich comparison alread gred in
connection with " influenza) read a climax in the group of
quas epidemt nervols diseases None the less we think that
during these years there was an unusu# prevalene of illnesses
which the 17th and 18th centuy epidemiologiss would hawe
describe in terms similar to thoe quoted from Sydenhan and
Huxham in our first chapter

Hence we think that the opinion of some epidemiologists
among$ whom we may mentian Dr. Hama and Dr. Crookshank

* A complet analyss of the mortality statistic is not attempte in
this report Sud an analyss has bee issua by the Generd Registe
Office (Cmd 700) and to it those needimg full detaik are referred
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that the associatio or juxta-positimm of cerebrospinkfever,

polio-encepha myelitis, the Heine-Mednh complex and epidemc

influenza is not fortuitous may be well founded But a carefd

examinatio of the facts has not warrantel a more decidel affir-

mation We pointed out in the lag chapte that no indicatiors
of the kind are furnishead by the records of 1888-9Q an omissim

to be se off agains the discoverisof 1914-18 We can of course
explain this discrepang away. Thus we might argue firstly,

that the increasd numbe of medicd men in a position to make
and recod epidemiologich observatios and secondly sone dis-

trust of statisticd average rightly founded upon the disturbane
of vital statistic consequenh upon war, haw both combinel

to revive the ancien habit of recordirg medicd observations so

that, during the war, we were agan in pari materia with the

18th centuy annalists But suc explanatios are ad captandum,
we may be unconsciousi influencel by a desie to establi®i a
striking generalisation to emancipag¢ epidemioloy as an

independet scientific metha from its thraldan to bacteriology

it is prudent not to advane beyord the point reache above

viz., adhesio to the belief that before the influenza of 1918-19

the quality of diseass affecting the population of this county

was abnormal Any further observatios upon the genera
epidemiologica questiom had bette be reservel for a later

chapter

The mas of observatios upon the influenza of 1918 and
1919 is so great that the compilation of arecod intelligible to
the reade and not a mere palimpsestblurred by the super
position of mary narratives is a task of difficulty; it necessi
tates the exclusicn of much detal not perhap less worthy of
discussim than what is retained Sud selectiom is als liable
to unconscios bias in that observatios favourabé to the
opinions adopta by the compilels may be given greate weight
than others of more dubiows interpretation

We hawe felt, however that the.importane of furnishing the
studen with a study of the subjed¢ which shal be intelligible is
such that the risks indicated ough to be taken ; it is believal
that sufficiert indicatiors of source and critical annotatios hawe
been provided to guide the reade in neal of more detaila
information and criticism.

In the presen sectim some of the broad statisticd facts
respectimg the later epidemis in the United Kingdom are sé
out. Owing to improvemens$ in the method of registratio
and tabulation at the Generd Registe Office, especialy sudc as
took effed in the year 1911, it is now possibk to provide bette
coefficiens of mortality than were availabk in earlie times

The mortality at ages in the metropols expressd in the
form sa out in Chapte I. of this Repot is no longe the only or



Deaths from Influenza, Pnewmonia, Bronchitis, Phthists in London.

TaBLE 1.

Total Deaths 1915-19.

Death Rate per Million 1912--14.

Ages - 0-5. 5-20. 20-45. 45-65. 65 and upwards. All ages.
Year.| 8 | § |8 2| § |Efls/E) S| 8§ | | &S |=[|&|&g|%S |2| & |E|%|Z
Sl |2 |ElE|s1ElE g |22 &g B 2| ElE 2| E &8 EE
DEATH RATE PER MILLION,
|
1912 86 | 5,265 {1,929 |497 8 1140 25 | 401 51 409 [135/1,698 245 11,508 | 1,664 | 2,510 942 13,758 | 13,868 {1,635 118 | 1,181 1 1.212 {1,343
1913 122 16,081 | 2,111 | 533 25 {195 30 [422 83 447 1136 1,678 388 11,428 | 1,647 {2412 | 1,517 | 4,171 | 14,945 | 1,440 191 | 1,303 | 1,282 | 1,324
1914 116 {5,598 11,760 |460 22 1202 22 | 505 61 414 | 126 (1,769 237 | 1,471 | 1,613 {2,589 11,169 |4,014 | 13,824 | 1,409 139 {1.240 | 1,179 | 1,403
TOTAL DEATHS.
1915 62 3,372 {1,091 | 249 39 |315] 32 [710] 167 869 | 334 3,482 321 (1,370 | 1,581 2,011 | 469 {1,192 | 3,984 3341 1,058 {7,118 | 7,022 | 6,786
1916 38 12,318 735 | 179 24 1224 28 | 698 98 573 1197 3,183 286 1,065 | 1,219 |1,905 454 {1,008 | 3,395 331 900 | 5,188 | 5,574 {6,296
1917 41 | 2.591 798 {228 25 (2321 34 |833 88 619 |2193,294 248 11,098 | 1,187 | 1,947 337 968 | 3,268 365 739 {5,508 | 5,506 | 6,667
1918 | 1,493 | 3,307 791 [ 189]2,067 | 699 | 43 |865]5.890 [ 1,500 | 264 |3,403 2,220 | 1,247 | 1,340 2,004 1,216 | 1,048 | 3,151 343 112,886 | 7,864 | 5,589 {6,804
1919 319 | 1,380 451 {110] 344 | 213} 28 [465}1,660 601 |174]1,890 11.024 722 955 | 1,148 642 618 | 2,643 196 | 3,989 13,543 | 4,251 | 3,809
(Jan.
to |°
Sept. - .
3th.)

L8
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even the beg criterion. It is, however so desirabé for epidemio
logica purpose to presere comparabiliy that we tabulae the
metropolitan experiene (Table 1, p. 37) in precisey the form
utilised above saw that after 1914 the war-time conditiors rende
estimates of populatiom at ages impossible The figures for
England and Wales are included in Table 9, p. 31. Without
considerig any othe statistic than these sone broad general
ities are at one admissible Thes are :—

(1) That the mortality in Englard and Wales as a whole,
attributabk directly or indirectly, to influenza is
without any precedehin magnituc ;

(2) That that of the metropols affords no paralld more
recen than 1847 ;

(3) That the toll taken at the young adult ages of life is
without any know Wed Europea or North American
precedent

The first of these conclusiors need no further suppot than
that provided by the figures With respet to the second it
appeas from Dr. Dixey's tabulation (vide supra) that the exces
mortality debitabk to the London epidemtc of 1847 amounte
to close upon 7,000 deaths Dr. Farr's contemporay estimate
furnished befor the returrs were completey analysed put the
figure at 5,00Q while Dr. Hamea compute the 1918-19 toll at
approximatey 18,0 lives. By 1911 the populaticn of London
was doublke that of 1847 ; in 1918-19 the considerald loss of
males at working ages may hawe been largely compensaté by
the influx of operatives and of temporay clerks employeal in the
Governmen offices Assumirg a mere equaliy of populatiors
in 1911 and 1918 an epidemt on the scak of 1847 would haw
destroyel 14,00 lives, a loss below the truth, but not so greatly
below it that we can regad 1918-19 as out of all proportin
more fatd to life in London than 1847

The third point, viz., the greate toll of young lives, is
brought out in the tables already mentioned and shown still
more dramaticaly in Diagran I., taken from Dr. Stevensors
pape read to the Royd Sociey of Medicine in Novembe 1918

Diagrams 2 and 3 refer to London experiene (Table 2, p. 38).

It will be noted that the chang is almog abrupt and that
the relatively heavie incidene of deah upon the young ages
increasé up to the cres of the secom wave thereafte it
receded althoudh the approximatiamn to a pre-198 proportion
ality in the third wave neve becane close

Thes statistic refer to deatts only and for the populatin
as a whole, we hawe no inciden® data We, have however
such figures for particula samples Table 3 and Diagram 4
relate to block censis enumeratios mace in various towns
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FROM THE PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE JAN 1919 Dr TH.C. STEVENSON C.B.E

DIAGRAM_ |
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(Chapter 2) To face p. 40.

DIAGRAM 3
AGE INCIDENCE OF INLUENZA & PNEUMONIA DEATHS IN LONDON (JUNE 1918-APRILISI9)
PERCENTAGES OF TOTAL DEATHS IN PERIODS OF 4 WEEKS.
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To face p. 40
(Chapter 2).

LEICESTER . MANCHESTER. SOUTHSHIELDS BLACKBURN WIGAN WIDNES.

The Diagrams show the proportional distribution of cases which would have occurred in each

town had equal numbers of persons been exposed to the same risk in each age group. e O.CmANAN LYe LiTHI LONGON. OB
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TABLE 3.

NOTE.—Tte first columm unde ead locality gives the observe percentag attadk rate The sum of the® entries gives the numbe of attacks which
would have occurrel had 100 persos in ead age-grop been exposd to risk. The secowm column expressgthe rates a ages as percentage of the sun of the first
column
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(Chapter 2) DIAGRAM 5. ToPace p.42.
NOTIFIE D CASES OF INFLUENZA . PNEUMONIA , BRONCHITI S
COPENHAGEN

- . .
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(Chapter2.) To face p. 42.
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Thes resuls are remarkable They exhibit minor irregu
larities, dependen upon the fluctuatiors characterist of
sampling but, as will be demonstraté in a later chapter
there is effectie concordane betwea the individua returns
In all casesthe autumnd wave of influenza was less felt by
thoe in the prime of life, and more by adolescerdg than
the summe visitation Since as the mortality returrs show
no suc chang in the incidene of deah occurred on the
contrary, the proportionaé toll borne by the adults continuel
to increase it may be inferred that the relative fatality of the
diseag amongs$ thos in the prime of life considerabf increasd
in the autumm epidemic—a inferen® confirmel by clinical
observation

The chang of age inciden® betwee&n summe and autum
which the block censuse indicat is exhibited in an extrene
form by the notification statistic of the city of Copenhagen
A full accoun of the epidemis as witnessé in foreign countries
will be found in othe chaptes of the report so that we ned
not here discus points of detail Table 4, p. 42, shows that at
Copenhage the chang of age incidene characterisig the
onsd of the summe influenza was as grea as herg while
Diagranms 5 and 6 bring out the differene betwee& summe
and auturm waves It will be noticed that the god at which

TABLE 5.

Proportional Distribution of Influenza Natifications in
Copenhagen.
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the English town samples seen to hawe beer aiming in this
matte of age incidene was reache and passd in Copenhagen
The incidene of influenza upon adolescerdg in the autum was
not only relatively, but, for a time, absolutey heavie than
upon the adults Table 5 compars 1918 with earlie Danish
experience We are authorise to regad this variation as an
importart epidemiologich fact  Qualitatively similar variatiors
of age inciden® in successig epidemic haw often bea
recordal in history ; a well-known historicd instan® is the
pestis puerorumof 1361 coming after the Grea Deat of 1349
and destroyig mary of the young children spare by the
greate plague The customay explanatimis that the survivors
of the first in series of a s& of epidemis are immune so that if
the first selectivey attackel a particula age group the
successomug spae survivors of that group This explana
tion is not wholly satisfactory It will be proved in a
later section that the degree of immunity conferral by passag
through an attadk of influenza has neve been complet and
has varied from locality to locality in a way which may be
significant In particula it will appea tha in towns sudc
as Leiceste and Manchester eat of which exhibits the chang
of age incidence the amoun of protection conferrel by a first
attak of diseag has been ostensiby different Immunisatio
of age grouping is not then a completey satisfactoy explana
tion. This finding compes us also to reconside the hypothes$
naturaly tendere to descrile the almogs abrug chang of age
incidene which characterisé the first wave of influenza in
contras with previoss experience Tha chang would be
naturally supposd to mark the importation into the country of
some new strain of organism or of a gem not before domiciled
here Indeda no othe eviden@ in suppot of introduction ah
extra can be found A study of the distribution of deatts in
Englard and Wales attributed to influenza during the first
weeks of the summe pandemé brings out the existene of case
in the north easten ports but none in the westen ports (the
naturd entrane of infection from the new world) or in the
southen ports (exceptigp London receiving travelles from
Europe The distribution in fact correspond to that of
population the greates numbe of deatls being returna from
London and the North Midland manufacturig districts Of
coure this is a merely negative result not excluding importa
tion—since the rapidity of inland transt even in war time is
sudh that, with a mild diseag of shott incubation period the
recorcs of deatls in early weeks may give an incorred picture
of the lines of spread—bu it is negativ and the abrug chang
of age incidene in July remairs our bed evidene in favou of
a theowy of importation Tha both here and in Europe this
age inciden® agan changed and that the chang is not fully
explicabk as an immunising phenomenonappreciaby weakers
the cas for importation since what has demonstrabl happend
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within a countly during an epidemc period might well hawe
taken place before Recognitim of this fact while not lifting
the veil of mystely since we are still to leam why, if the diseag
were not imported it change when it did change and also why
an identicd chang occurra in mary differet countries
emphasise the neal of cautin in framing hypotheses

Sone further consideratio of the epidemiologich possit
bilities will be reserve for a later sectilm of the report

Returning to the gener#& statistic of Englard and Wales
it is pertinen to inquire whethe any generd distinction of
mortality between the successig waves pointing to sone
interconnection whethe due to immunity or not, is discernable

TABLE 6.

Deaths per 1,00 from Influenza in 111 London and County
Boroughs in Summer, Autumn, and Winter, 1918-19
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This is a subjed which, can be less fallaciously appraisd when
incidene rates are availabke but the wider area covera by
mortality returrs merits sone survey In Table 6 are containel
average obtaina from the data of couny and metropolita
boroughs The gros correlatim of rates in successig
waves is not sufficient it is necessar to take accoun of
the normd variatiors of public healh in the various places
and four variables haw therefoe been handled (1) Stan
dardisel deah rate for all causs in 1911-4 usea as a criterion
of normd mortality, (2) Influenza deah rate in third quarte
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of 1918 (3) Influenza deah rate in fourth quarte of 1918
(4) Influenza deah rate in first quarte of 1919

TABLE 7.

Correlation between the Mean Standard Death Rates for
1911-14 and the Death Rates in the Summer, Autumnand
Winter Epidemics of Influenza. {Deaths per 1,000)

29 London Boroughs and 82 County Boroughs.

In Table 7 are enter@ the partid correlatiors of the
variables both for the whole collection of couny and metro
politan borougts and for the couny and metropolitan borougls
separately  From the point of view of geographichstudy the
secoml metha is better since with the former the weight
attachirg to the 29 metropolitam borougls exaggerate the
influence of London upon the deducel averages The coefficiens
of correlatimn are those determiné by the ordinay metha of
multiple correlation from groupal data Thus the first corre
lation in the table is that betwee the summe deah rate (crude
from influenza and an averag@ pre-wa standardiseé deah rate
the autumnd& and winter influenzd deah rates being macde
constant Having regad to the various probabé errors the
coefficiens determine from the whole 111 observatios do not
differ appreciaby from thos derived after exclusion of the
metropolitax boroughs

The first point to notice is that the pre-wa standardise
deah rate is substantialy correlatel with the influenzd deah
rate of the summe quarter less closely associatéd with the
influenzd deah rates of the subsequen quarters Professo
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Raymord Pear| of Baltimore has found a substantia correla
tion betwee the influenzd deah rate of 1918 in Americen
cities and the gener&d deah rates in thos cities for 1916 ;*
the actud figures owing to differences of procedure are not
comparabé ; but Professo Pearls remark that " an essentih
" factar in determinirg the degre of explosivenes of the
" outbre& of epidemtc influenza in a particula city were the
" normd mortality conditiors prevailing in tha city," is
compatibk with our result

The next point is the negative correlatim betwea the
summe and autumm influenzd deab rates the positive
correlatim betwea the summe arid winter deah rates from
influenzg and the absene of any correlatim betweea the
autum and winter influenzd death rates A facile and
possiby corred explanatim is that the summe epidemt con
ferred immunity again$ the autumm wave but not agains$ the
winter form. We shal hereafte shov tha there is evidene
of person&d immunity acquire by passag through a summe
attack againg attak in the autumn and less evidene
that the autumm or summe diseag conferrel protecticn againg
the winter epidemc wave But this is rathe too facile We
may find nothing shockirg in the idea that the summe diseas
produceal some immunity, but it is going far to postulaé that
it actualy lowered resistane to the winter influenza and
before acceptim this, we mug conside whethe ther is any
simpler arithmetica interpretation The first suggestio is
that our correlatiors only refled differences of age incidence
The influenza deah rates are merely crude rates and the
age distribution of deatls was differert in the winter from that
of summe or autumn Hence a population favouraby con
stituted by age for summe attak was unfavouraby constitutel
for the winter disease But this should lead to a negatiwe
correlation and the correlation is positive Anothe interpre
tation is that the correlatiors only partly depem upon any
phenomenao of immunity, and merely express so far as the
winter and summe correlation is concernedthat locd circum
stances otha than thos measurd by the pre-wa standad
deah rate which favoural one outburg of influenza ale
favoured the other If this be the explanation we mug
suppoe that in the autumn some othe facta was involved
of sufficient poteny to swing the correlation over from positive
to negative That factr may well haw been acquira
immunity. We can then read our riddle as follows :(—Ordinarily
there is a decida correlation between the factors othe than
such genera hygienic conditiors as are measurd by a

* " Influenza Studies1l—On certah generd Statisticd Aspect of the
1918 Epidemt in American Cities” Raymom Pearl (Reprirt No. 548
U.S.A. Public Health Reports Augug 1919)
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standardisd deah rate which favou the explosion of epi
demic influenzg hene there is usualy a positive correla
tion between the deah rates of influenza in successig
epidemics But this correlatim may be modified, by the
acquiremen of immunity. Betwee the autum and summe
waves there was sufficiert biologicd kinship for a definite
degree of immunity to be attained Hence in this combina
tion, and in this alone the correlation is negative but, not
being significanty positive as between auturm and winter,
there too, sone immunity existed Sud appeas to be the
simpled interpretatim of our results But, althoudh we hawe
though prope to analy® the statistics by this method we do
not attach and the reade shoul not attach grea importane
to the analyticd results* In an ided statisticd universe the
methad of multiple correlatiom provides an almog perfed
instrumen for the appraisemen of the relative importane
of various factors of a complex result Our univerge is not
ideal Not to spe& of irregula errors in the influenzd rates
due to faulty nomenclatue and the technica difficulty men
tioned in the footnote the pre-wa standad deah rate is an
imperfed measue of the sanitay statils of a county borouc
in 1918 while the chang of age incidene to which we haw
advertal seriousy impairs the value of the crude influenza
deah rate as a measue of epidemicity As an instrumen of
prediction (by the formation of a regressioa equation we haw
not found the arithmeticd resuls of sufficient value for it to
be worth reproducim them in this place

COURS&E OF THE EPIDEMIC IN SCOTLAND.

The statistics of the epidemt in Scotland hawe been reportal
by Dr. Dunlop. Diagran 7 and Table 8 exhibit some of the
main results The broad features of the pandemc¢ in North
Britain are identicd with those of Englard and Wales ; the
relatively light deah roll of the first waves the heaw mortality

* As an additiond warning we may note that an analyss of the
29 metropolitam borougts leads to values of the coefficiens of partid
correlation differert from those obtaina eithe for the whole of the daia
or for the couny borougls alone In one case—tha of the correlatin
between summe and autumm influenzd deah rates for standad deah
rate ard winter influenza rate constant—te differene is significant the
London value being positive, viz.,, 428 + 138 Sud a result while,
perhaps evidene of sone geographich peculiariy or, again of a failure
to allocae institutiond deatlts satisfactorily necessan raises in the mind
of a statisticiam suspicim as to the meanimg of ary of the coefficients
It is well known that if we mix two records in eah of which the variables
are quite independeh ore of another but their mea values are not the
sane in the two records then the mixture will display an arithmeticad
correlation which has no physica significance is, in fact spurious The
operatiom of this principle might seriousy vitiate the interpretatio of arny
resuls deduced



(Chapter 2) DIAGRAM. 7
AGE DISTRIBUTION OF DEATHS IN SCOTLAND
(PERCENTAGE OF THE TOTALS)
FROM
INFLUENZA 1918-1919. INFLUENZA 1900. ALL CAUSES 1917.
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of the autumn and the excessie toll upon adults in the prime
of life, are all exhibited Relatively, the mortality of the third
wave exceedd that attributed to the same pha® in Englard
and Wales but, in view of seasonhk factors the differene is
of no epidemiologich importance A scrutiny of deah rates
in various types of communiy does not bring out any sign of
relation betwee population density and mortality rate which
could usefully be discussed

TABLE 8.
Scotland 1918-1919

Deatts per 1,00 from
Monthly Deatls from Influenza Influenza or in which Influenza
or in which Influenza was was a contributing cau®
a contributing cause in 16 large Towns

Thes figures are from a " Repot on the mortality from
Influenza in Scotlard during' the Epidemic of 1918-1919
issual by the Registrar-Genetafor Scotlard [Cmd. 282]

IRELAND.

The generd statistica facts relative to the pandem¢ in
Ireland hawe been summarisd by the Registrar-Geneidafor
Ireland, Sir William Thompson in a presidentid addres to
the Dublin Statisticd Society Table 9 records the registere
deatts from influenza since 1864 This table produce an
impressio similar to that conveya by the returrs of England
and Wales and illustrates the profourd differene betwea the
pre- and post-18® epochs Tables 10 and 11 recod the pro-
portiond age distribution of deatls from influenza and from
influenza and pneumona at differet epochs and Diagran 8
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has bee prepared It will be see that just as in Englard
and Wales the brunt of the 1918 pandemg was borre by the
young adul population

TABLE 9.
Deaths from Influenza in Ireland.

By the courtey of Dr. E. C. Bigger, we hawe bee supplied
with a precs of the repors of the medicd inspectos of the
Irish Locd Governmeh Board and the following points
emerge+—

In Dublin ard the south-eastthe secon wawe was the mog
fatal: 1,84 deatls were registeré in the Dublin district during
the three montts ending 31¢ Decembe 1918 the maximun of
any week being 383 in the week endirg 26th October The
totd for the quarte ending 31¢ March 1919 was 665 ; the
maximum 153 in the week endirg 15th March The immediae
cau® of deah was usualyy septt pneumonia

In Belfag and the north-eas a similar condition prevailed
Points of speci& interes noted in this division are : (1) The
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frequengy of meningits as a sequed in the third wawe (it is
mentiona@ tha in the North-Irish military districc 70 pe cent

TABLE 10
IRELAND—Deaths from Influenzaat Age Periods.

PROPORTION PER CENT. OF TOTAL DEATHS

TABLE 11

IRELAND.—Proportion per cent of Deathsat Age Periods from
Influenza and Pneumonia.

of the cerebo spind feve case followed attacls of influenza
temperatue chars showing afte critical influenza fall, a
secom elevation) (2) Instance of infection conveyd throuch
public gatherings A dane® nea Colcraire was attendé by a
soldier convalescenn from influenzg amd influenza broke out
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amorg the 60 guests severd of whom died (3) It is statal
that a first attadk conferrel immunity, but no statistica
evidene is afforded

In the Cork and Souh Ireland districtt while septtc
pneumonia as elsewhere was the usud complication enteritis
was frequently observed and led to confusiom with enteric A
widespred outbre& of this type was studied in the Ardfert
dispensay district of the Tralee union. The case all presentd
mary features comma to enteric—hidh temperature foul
tongue sordes abdominé distention diarrho&a with stook of
the characteristt " pea soy " appearance The fever usually
lasted from one to three weeks but the Widal reaction was
invariably negative

In the Perty and north-westen district, the diseasg followed
the customay course

It will be sea that the Irish influenza did not presenteither
in respet of prevalene or severity any uniform variation from
the type dominan in Englard and Wales this is a matta of
some epidemiologicé importance since from the point of view
of materid well being the reactimm of the war upon the Irish
populaticn was less prejudicid than in othe divisions of the
United Kingdom, and both the age and sex constitution and
housirg aggregatio were not forced so far from the normd
equilibrium.  Naturally this does not excludce the war facta as
perhap a principd one in the developmeh of the disease but
it may be held to shav that given the neede preliminaries
the subsequenevolution of a pandem¢ will occu unde a very
wide range of environments

THE FORM OF THE EPIDEMIC WAVES.

It has been remarkal before that the coure of subsequen
epidemis afte the re-appeararne of pandem¢ influenza in
explosive form has varied from the type manifestel in the
first phase The accompanyig Diagram 9 illustrates this in
the instan® of the three first waves of the 1889-2 periad
(deaths) the secom being somewha flatter and remainirg
abow the endemc levd for a longe period The sane
characte has been manifestel in the late prevalencesboth in
the Air Force experiene and that of the British Army; the
Octobe "prevalene was longe drawn out than that of the summer
When the data are plotted as ordinates the tops being joined by
straigh lines, as in Diagram 9, the impressim is producel of
almog perfed¢ symmety in the primary explosiw influenza
of the summe and of a decidel asymmety in the autum
attack This impressim of symmety in the first wave is not
confirmed by arithmetica calculation from which it appeas
that the primary outbreals were not in arny strict seng
symmetrica) the declire not being really at the same rate as
the ascent This point is, however hardly of more than
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theoretich importance the gred contrast viz.,, of duration
being unaffected armd revealig itsef whateve metha of
graphica representationbe chosenTablke 12, Diagran 10.

TABLE 12.
Data utilised for the Constructionof Diagram 10.

191*9 Notifications from week endirg Jure 29t 1918 to wee&k endirg Februay loth

T Notifications for 13 weels from Decembe 1¢ 1889 to March 2nd 189D
(approximae only, deduced from Leichtensterrs chat of daily notifications)

¥ Non-commissione officers and men from wee endirg Decembe 27th, 1889 to
week endirg March 7th 1890

§ The figures in brackes are the rates ﬁer 10,0® exposed The first wave
extende from the week endirg Jure 8th to that endirg Septembe 7th 1918 ; the
secon from the week endirg Septembe 14th 1918 to that endirg Januay 11lth
1919 ; and the third from the week endirg Januay 18th 1919 to that endirg
Februay loth.

Grea improvemend in the art of curwe fitting ard the .
graphica representatio of mathematich formules expressig
biologicd laws or ways of happenig due to the researche of
sudh mathematicias as Charlier Edgeworth and Pearson ard
of mathematich epidemiologist sud as Brownlee and Sir
Ronatl Ross haw permittal the hope tha by analyss of
epidemc curves light may be thrown upan the geness of the
epidemic

The subje¢ has not, however,yet bea sufficiently developd
to permi the realisatiom of the® hopes in the preseh con
nection The contras betwea the explosive rise and fall of
the primaly ard the long drawn-ou agory of the secon onset

O 106991 &c D
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togethe with the latter's larger proportion of complicatel case
and the greate ea® with which pathogené germs which are
to be regarde as seconday invades were isolatal (vide infra)
naturaly and properly sugges that the chang of form was
due to a variation in, or rathea a complication of, the invading
organisms There is, again the possibility to which Dr. Topley
called attentian in his Gulstonian lectures* that a slow increas
of susceptible after the first wave combinal with the exploita
tion of strairs of high virulence and infectivity, are responsible
It is not, however possibk to adjudicaé on the claims of the
competirg explanatios with the help of purely statistica
evidence Very different biologicd factos might be repre
sental by one and the sanme graphica form. The fad is that
the secom wave in the present like that in our earlie history,
was longe drawn-ou and worked more havac than the first.
It was separatd from the first wave by a much shorte intervd
than cane betweea the first and secoml outburss in the
previous pandemi¢ but the intervd was little longe than
intervena betwee the secom and third waves of the earlig

visitation.
It is probabk that any explanatim coverirg the 1918 facts
mug also be descriptive of thos of 1890-92

Upon the whole bearirg in mind the relative ineffective
nes of naturally acquirel immunity and the grea chang of
age of incidene to which we haw drawn attention the
balan® of probability inclines to the view that the materies
morbi itself underwen an evolution similar in form to, but
more rapid than the life cycles of flux and reflux which,
Dr. Brownlee has contended are principd factors of varying
epidemicity Sone light may be thrown upon this? by the
applicaticn of harmont analyss directed to discloe periodi
cities of incidence We summarig in the Appendk a contri
bution to the subje¢ by Dr. Brownlee It is no criticism of
this interestig study to remak tha the nature of the data
could hardly allow, and has not allowed the deduction of
sufficiently well groundel conclusios to illuminate the
problem of form which we are discussing At presemn no
more distinda deduction from the epidemt curve seens

permissible

As before the primary wave generatd afte sone yeas of
quiescene sper itseff after a few weeks in the coure of
which it attainel a greda elevation The seconday wave
coming shortly after the primary, passd much more slowly
through its phase and was much more destructive of human
life. The third wave showal a slight tendeng to revet to the
older form. So far as the mer form of the epidemt is
concerned the analogy with historicd precederd is close The

* Lancet,July 5th, 1919
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intervd betwea successig phass has diminishal ; the partici-
pation of age grouping has been much altered Epidemio
iogically thee mattes are significant but they do not pertan
to the charactes discussd in this paragraph

Large as are the numbes upon which the previous discussio
is based they are necessaril contaminatd by errors and can
only reprodue ablurred impressim of the events We shal
gain in clarity if we review less extensie but more accuraé
statistics Thes are provided by the experience of ships at
seg and a valuabk collection of records has been publishel in
Dr. J. H. L. Cumpstors Repot on Influenza and Maritime
Quarantire in Australia* The unique significane of this
collection resides in the facts that it relates to vesset which
sailed from various infected ports at different dates which
containel large numbes of men and in severd instances
carried trained medicd observers Further in some particula
measure were taken to arred the coure of the disease the
effecs of which can therefore be studied

For the purposes of our discussion we may divide the
materid into three groups The first includes ships which
sailed from English Egyptian African, or New Zealard ports
during the secom or autumné wave of influenza The secon
group includes ships which left Englard after Januay Ist,
1919 i.e., when the secoml wave was spert and the third in
progress Finally, we hawe the experiene of Australian coasta
vesses which derived their infection within the confines of
the Commonweah (as will be seen in the chapte on extra
Europea influenzg the Australian epidemt was of a milder
type than prevaile in mog parts of the world). In Tables
13-15 we recapitulaé the experience of the large vesse$
coming within the classe mentioned From thes tables it
appears (1) tha the inciden® and fatality rates of the first
group notably exced thos of the secom ; (2) the third group
is characterisé both by a low fatality and a shot duration
but not by alow incidene rate (in view of the smal numbe
of instance and slende complemend of the ships tabulated
this inferene is, of course subjet¢ to a considerabd risk of
error).

Passim to the precie form of the epidemtc wave we find
that three vesse$ of the first group carrying in ead ca®e abou
1,00 passengexy and crew, provide accurae chronologicé
records

* Service Publication, No, 18, Commonweah of Anstralia Quarantie
Service 1919
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TABLE 13
GROW |.—Extra-Australian Infection, 1918

Mean of the Approximae Duration of Epidemt 25.6+1 .44,

TABLE 14
GROW Il.—Extra-Australian Infection, 1919

Mean of Approximae Duration of Epidemt 28 . + 2.58
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DIAGRAM I

Graph of course of Epidemics on 3 Ships,plotted From Table /7.
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TABLE 15

GROW Ill.—Intra-Australian Infection,

Mean of Approximae Duration of Epidemt 9.6 + 0.88

Fatallty Rates.

Ooma - . .- - 120 + 31
Medic - - - - 70+ 1%
Boonal - - - 38+ 0"

The daily incidences are recordei in Table 16, ard Dia-
gram 11 (using a two-day unit for plotting, Table 17), shows
the coure of events All three epidemis display a consideraktd
degree of asymmetry the declire from the maximum is mud
more gradud than the ascent but' there are difference of detal
to which we shal present refer Before doing sq we hawe
to notice sorme othe distinctions The " Devorl epideme
was of low infectivity ard fatality. Tha of the " Medic" was
the mog fatal but not the mog infective of the three only
31 pe cert of the personnkbeing attacked but 42 per cert in
the " Boonah." Ther is no recod of wha sanitay measure
were taken on the " Devon"but Dr. Cumpstm has collecta
full particulas respectig the othe two vessels

On the " Boonah,"all troops were passd throuch an inhala
tion chambe (zinc sulphae method daily afte leaving Souh
Africa. This methal was only employel on the " Medic" when
the epidemc was neary ove (on Decembe 3rd). On the
"Medic" troops were inoculatel on 21¢ November i.e, when
the epidem¢ was at its maximum on the "Boonal inocula
tions were dore on Decembe 12th afte the maximum It is
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eviden tha the dates at which the inoculatiors were performel
in eah cag were too far advancd to make it necessar to

TABLE 16
Daily Case Incidenceof Influenzaon three Australian Ships.

conside the prophylactc value of the inoculation The main
distinction betwea the ships is with regad to inhalatiors
regularly carried out on the " Boonah"; na until the erd on
the "Medic"

We hawe now to conside the forms of the epidem¢ waves
on the ships We will begnh with the "Medic"

Although at first sight the distribution might be though to
hawe only a single maximum and the whole recod of 313 cass
to be aunitaty phenomenopna littl e further study makes this idea
less plausible Between Decembe 4th ard 12th 1918 no new
casas occurrel ard there were 10 betwea 12th and 20th De-
cember Can this hawe been a new phag? Plainly sud a
resut might well be amere erra of sampling But on examina
tion of the "Boonah"amd " Devon" record asimilar, but more
prominen sign of a leag a two peakea distribution is found It
therefore seemd to us tha somethig might be gainal by
studyirg the cour® of the epidemt upan the " Medic" down to
Decembe 4th asif it were a complee history. To the data
so limited the customay method of curwe fitting were applied

The appropria¢ curve provel to be ProfessoPearsors " Type4 "
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curve (thetype of curve which has modg often been found in the
graduatiao of statisticc of epidemic$ and the theoretich frequen
cies calculatel from the curve togethe with the latter's constans

TABLE 17.
Case Incidence of Influenza in 2-day Grouping.

are shown in Table 18 This graduatiao is not a very goad one
as indeed might haw bee expecte since the decline of the
epidemtc as observe is very irregular, but the resut is greatly
superia to any graduatimm obtainel of the dat as a whole
or agan to any graduation by a normd curve of error, whethe
of the whole or of a selectim of the data Attending to the
point just made viz., the irregularity of descentit seens possibk
to hold that we are dealimg not with two epidemics but even
with three the maximum of the secomn being not more than two
units of time from the first maximum Upon this hypothes$
we shoul regad the complet morbid evolution ascompoundd
of three waves or, in geometricalanguage three curves with
maxima at differert points have combineal to produc the result
On turning to the recod of the " Boonah" this surmie is con
firmed. It is at once obviouws that even the very partid succes
achieval in the case of the " Medic" by regardirg the first stage
of the observel sequene as a single phenomeno and graduatimny



62

it with a monomod& skew frequeng curve cannd be securd ;
in the part of the descendig limb of the" curve " so deliminatel

TABLE 18
Comparisonof "Medic" Gaseswith those calculated by Curve*

Cases in 2-day Cass as calculata
Grouping by Curve*

there is an evidert arreg of the decling and at a point when
the observe frequencis of case are still considerable It is
necessar to dissec¢ the distribution into three parts one curve
having its maximum probaby betwea the 5th and 7th of
Decembey the secom some four days later, the third 16 or 18
days from the first maximum  The resolutimm of a skew
frequeny into three componend by algebrac analyss is a
tak not yet achieve by statistich mathematicias and would
in any cae depem upon constans the probabk errors of which,
when so smal a numbe of observatios is available mug
be large Hence we can do no more than indicat prima facie
appearanceand suggesthat in the " Boonah" asin the " Medic"
a triple wave was experienced The still scantie data of the
"Devon" are in nowise inconsisteh with the others there is
plainly heterogeni of the complet frequeny and prima facie
a resolution into componend with maxima at or abou 16th,
18th, and 25th Octobe is conceivable In ead of thes
three cass the secoml maximum mug be nea the first,
but in the "Devon" and the "Boonah" the secom com
ponernt is relatively to the first, much more importart than



63

in the "Medic" But in the "Medic" the first and dom
inating componehis much more " explosive) it includes and
within ashorte time, amuch greate proportian of the tota cases
The whole epidemt was more fatal, but less infective than the
" Boonah" outbreak It may well be that these difference are
correlatal and it is conceivablethat the prophylactc method usel
on the latter vessé had somethig to do with theresult But
since the ports of origin were different and the constitution of
the personnk of the " Medic" (which carried numeros Italian
reservists) unlike that of the othe ship, it would be very
rash to base any definite conclusios as to the value of the
inhalatiors upon thes differences

The epidemiologichimportan@ of thes event depend upon
the apparenty complex form of the epidemt curve  Upon thes
ships we hawe had performal aremarkabé experiment We haw
had confined within narrov bound an absolutey large numbe
of individuals and hawe maintaina this confinemen for a long
period The stat of affairs is quite unlike that of a prison
and has little resemblane to that of an educationh institution
In a prison there is cellular isolation only limited communa
mixing. In a schod there is the variablke facta of frequen
intercoure with the generd population On the ship we do
really havwe ordinay socid life in isolation from the grea
world, ared microcosm The remarkabé point is that within
this mircrocosn we hawe sea in miniature a triple wave sud
as the whole world experienced but running throuch its
phass in weels insteal of months But this evolution was
not paralld with the world evolution since the voyage startel
after the first aad of the world drama Whateve organisn
was " carried; it mug hawe belonge to the autumm variety,
not to the summe vintage Hence if this threefodl wave
phenomenn is not a mere illusion, it would seen to be a
function of the organisn as modified by passage a modifi-
cation determing by the environmenth conditions Which of
the three phass shal be the mod seriows to humaniy cannd
be determine by the environmem along otherwie we shoul
find in all the same compoum form, since the genera
environmenth conditiors were alike in all; but the milieu
will determire the time relatiors of the successig events*
Thes resuls therefoe strengthe the conclusimm which we
have drawn from othe datg that the abnorm#& time relatiors
of the phasea in the world pandem¢ of 1918-19 the shortenimg
of theintervd betweea successig waves may really be dependen
upon the gred increag of what we hawe called extra-domest
aggregatio so notabl exaggeraté by the direa and indirec
consequence of the world war. We hasten to add that the

* An instane of epidemc pneumona attackirg avillage communiy
somre montts after influenza was prevalent is that reportel by Parsos
(Rep M.O,, L.G.B., 189Q Appendk A, 12) from Scotte (Lines.) 29 cass
with 18 deatts occurrel in a population of 1,070
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eviden® upon which this conclusim is basa@ is incomplete
and that the technica difficulty or, so far as the writers are
concerned impossibility of effectig a theoreticaly satisfactoy
resoluticm of the compoum epidemc waves on the ships
into monomoda componend shoull be regardel as a seriols
limitation upon the value of the conclusions but we conside
that thee dat@ merit the close$ scrutiny and that other
epidemiologiss will do well to examire them attentively It
is very unlikely that equaly complee record of ship
epidemis upon vesset so long at sea will becone available
We turn now to the record of intra-Australian epidemics

In our table we hawe only included a smal numbe of the
vessels viz., those with relatively large outbreaks Actually
92 vessels carrying 7,96 souls cane unde observation and
in no fewer than 34 there was but one cag of influenza on
board evidene of the low dispersie powe of the infection
But the tabulatel resuls shov that sometims the diseags was
even more infective 'than the over-sea type, and there are a
few instance of high mortality. Thus the " Ooma," while
lying at Melbourre with a crew of 11 Europeas and 45 Fili-
pinos but no passengersexperiencd an epidemc in which
the daily incidence from Februay 15th was 1, 0, 4, 10, 12
19,0, 3,0,0,0, 1. In all there were 50 cases and six of the
patiens died As the® vesse$ were unde the continuows
supervisim of the Medicd Quarantir Service a goad oppor
tunity of judging whethe the coure of an epidemt can be
modified by prophylactt method was afforded Of three
vessels— Ooma," " Pacifique" and " Encounter"—all on board
the two former were vaccinatel once and all on the " En-
counter" three times with the Commonweah Coryza vaccire
before influenza broke out; two, however had relatively more
extensiv outbreals than any othe ships trading betweea
Commonwealh ports Hene we can dedu@ no evidene of
modification of the infectivity by prior inoculation It is,
however notewortly that in the " Encounter" and the "Fan-
tome" (a vessé of group 1), where inoculatim had been
practised and an extensie epidemc followed, there was no
deah amongs$ the 170 attackel persons We are awake that
the gross numbe is much too smal to use as a bask of
generalisation but the experiene is consisteh with the belief,
support@ by othe evidence that inoculatim may diminish
the risk of death althoudgh not altering the risk of infection

In almog ever case inhalation by the zinc sulphae stean
metha was usal daily. Hence the inferene drawn from the
" Boonah" and "Medic" case is strengthened With respet
to isolation we quote Dr. Cumpstons remarks :—

" In evey one of the vesset undea consideration a
daily thermomete parac was held and evey persm
showing any rise of temperatue was at once removel
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for observation In addition ary persm reportirg sick
was immediatey removed This was mog thoroughy
and efficiently carried out, ard it can safel/ be assertd
that the sick were removel in evey cag immediatey
on discovery No bette ted of the efficagy of imme
diate isolatilm of the infectios sick could wel be
devised Tha this methal failed to contrd epidemis
is clea from the vessed deat with in this series In
spite of this methal applied from the first day, " Ooma"
showal 89 pea cent of personnk infected "Paeifique”
64 pe cert of her personnel” Mourilyan" 46 per cent,
and "Dimboold' 30 per cent!

It may be urgad tha the® measurs were responsitg for
the very large proporti;m of instance in which the diseas
did nat affed more than ore or two persons i.e., that on the
average it had an apprecialg effect althoudh it failed
occasionally But when we note the greate explosivenes of
the diseas wher it did occur in compariso with the type
witnessé in the over-sea group it is perhag more probabé
that the proporticm of sporadc case is attributabé to a
differentiation of the infecting germ Howeve this may be
it is establishd tha when an epidem¢ is in courg of
developmen its wave-fom canna be modified by adminis
trative action of the kind described Although in point of
absolue numbes the dat we haw just analysd are scany
in compariso with the massd figures discussd in the
remainde of the chaptey they are we think, of
epidemiologicah importance and strengthe the impressio
derived from the less detailal statistics viz., tha the epidemec
wave-fom in influenza is a biologicd phenomenn which
canna yet be controlled or varied by human agencies Othe
epidemiologica inferences not however so securey based
are that even when the primary focus of infection is
characteriseé by a low virulene (as seemd to be true of
Australian influenza) unde speci& conditions—suk as thos
of the " Ooma*—a vely seriots outbre& may occur and tha
vaccinatim may be of importane in diminishing the rate of
fatality.




