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Note on the Periodiciyy of Influenza
By
Jom Brownlee M.D., D.Sq
Directar of Statistics Medicd Researls Committee

INTRODUCTION.

Sone time ag | made a shot note in the Lancet* on the periodicity

of influenza epidemics with the intention of returnirg agahn to the subject

Owing to the difficulty of obtainirg series of statistic with regad to othe

cities | haw not been able to exterd the investigationbut one or two points

hawe emerged The main part of the investigation stand and is reproduced
Reference however is mace to more recen papers

Periodicity and Characteristics of Recorded Epidemics.

In the first place the series of epidemis of influenza betwea the yeas
188 amrd 1917 beginnirg with the lag grea invasio of the diseasein
tho<e places for which statistics are accessiblepreset asingula phenomenon
Epidemic seen to be of extreme rarity betwea the end of Jure and the
beginnirg of Decemberso rare in fad as to be almog non-existent This
is the seasa of the yea in which bronchits and pneumona are leag
frequent Influenza then does not, if epidemi¢ assure a form which
causs deah to any extert until eithe a bronchitc or pneumont " con
stitution " has bee established The gred epidem¢ which occurre in
Octobe 1919 falls completey out of line with wha happend betwea 18
and 1917 Some smal epidemicsit is true, occurre at this seasonbut
none comparal® in size to the last

The statistic of the epidemis which hawe been specialy investigate
are thoe of London betwea 188 and 1896 For this city the weekly
numbe of deatls sinee 18® has bee published Also wha is of the
greates advantage the weekly numbes of deatls from bronchits and
pneumona are availabke sine the yea 187Q Considerig specialy the
years 183 to 18% as the mog typicd years it is sea that the epidemic
of influenza hawe had their maxima from the beginnirg of Januay to the
end of May. Applying the ordinay methal of the periodogramit is found
that the intervd betwea the epidemis is 33 weeks there being a missel
epidemt when an epideme is due in the autumn The periodicity is rigid
within thes years thouch later yeas shov sone consideral# aberration
The methal of the periodogramhowever allows us to exterd the know
ledge acquirel with regad to influenza to the associate diseaseshronchits
and pneumonia Ther is no questim at all that the pericd betwea the
influenza epidemis betwea 18® and 18% is 33 weeks "Whethe this
periodicity is accidenth or dependenh on the specid organisn of the
diseage does not affed the next step in the investigation If it is found
that there is no periodicity of 33 weeks with regad to bronchits or pneu
monia in the absene of influenzg and if this periodicity appeas with
regad to thee disease after the retum of influenza it mug be taken as
associatd definitely with that disease It is found on examination that
betwea 187% ard 189 there is no sud periodicity with regad to bronchits
and pneumoniabut that from 183 to 18% it is very marked The grapts
for 33 weels may then be compare for the three diseases It is found on
inspection  that the deatls from pneumona prece@ the deatls from
influenza by a little over a week while the deatls ascribel to bronchits
hawe their epidemc rise a full fortnight befor the rise of influenza The
numbe of these deatts for bronchits and pneumona ascertaing by this

* Lancet, 8th Novembe 1919
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metha of groupirg is fully twice the numbe of deatts ascribe to
influenza It thus seens certah that in these yeas influenz appearedon
its epidemtc onset first with bronchitc symptoms slightly later with
pneumont symptoms and lastly with thoe symptons more definitely
associatd with influenza proper When the severd set of deatls are
addal togethe in 33-we& periocs a very typicd epidem¢é makes its
appearance | haw not, so far, bea able to obtan weekly statistics of any
other gred city, but | haw examina the monthly statistic of Glasgow
Aberdeen Massachusetfs &c, and hawe found nothing which differs
essentialf from the phenomea found in London

Deductions drawn from the Data.

Before passig from this subjet¢ it may be sad tha wha has been
ascertaind with regad to the sequene of the® diseases bronchitis
pneumonia and influenza from a consideratia of a 33-weels period alo
holds when the annué& variatiors are compared Betwee the yeas 187
and 188 the annua curve which gives the variatiors of bronchits possesse
two maxima one a the erd of Januay and the secondin the middle of
March. From this point the declire in the numbe of deatls from
bronchits is very rapid The reappearareof the diseas dates from the
beginnirg of October When the eigh years 188 to 1896 however are
examined it is found that the maximun numbe of deatts from bronchits
occu in the secom week in Januay and in the last week of February
Both thee maxima are a fortnight before the maxima of the epidemis of
influenza as before found This suggest that the adven of influenza has
brough a chang in the seasonlaprevalene of bronchitis and alo suppors
the view that the earlia portion of the influenz epidemc is associaté with
bronchitc symptoms The sane phenomeno holds for pneumoréd as a
like alteration has occurrel in the seasonlacurve of the death-ratse of this
diseae before amd after 1889 The maximum numbes of deatls from
pneumona are thrown earlie into the yea and prece@ the maximum
numbe of deatls from influenza by abou a week

Sinee the precediy remarls were published two papes haw
appeard on the subject one by Mr. Stallybras$ of the Departmeh
of Healh in Liverpool, who finds the sane phenomea in Liverpod
which hawe alreay been found to exig in London and elsewhere and
who alo gives a numbe of further details Both my pape ard the
precediy haw bee criticised by Mr. Spearf He states dogmaticaly
" that the methal can only yield corred resuls when the dat to which it is
" applied can be describd as recurrirg 'waves' of approximatel uniform
" "amplitude'" Ther is, however no necessit tha the waves of the
epidemc be of uniform amplitude as Mr. Spea thinks.  Hefurther sas :
" How then is the resut found by Dr. Brownlee by the periodogran methal
" to be accountd for? The explanatio lies in the fad that the 'ampli
" tudes ' of the successie ' waves of influenza mortality—the numbe of
" deatls during the wee&k of climax—in certan of the epidemis in this
" periad are so gred as to overshadw and practically to eliminae the smalle
" outbgezls when the data are subjectd to analyss by the periodogran
" method!

The fallacies of the methal are of cour® quite familiar to me. Mr. Spears
statementhowever lag quote is quite wrong there is no evidene that two
or more large epidemis hawe exercisé a dominatirg influence His errar is
illustrated exceedingt well if the coure of the epidem¢ of influenzain
Bostan from 188 to 19 are examined

The facts are illustrated in the accompanyig diagram This diagran
has bee constructd by the following method Ead division in the diagran
refers to the death-rag¢ for two yeas in months the first mont on the left-
hard side being the month of Septemberand the lag month Augug of the

* Lancet, 14h Februay 1920 T Lancet, 13h March 1920
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DIAGRAM SHOWING THE COURSE OF THE EPIDEMICS OF INFLUENZ A

IN BOSTON, U.S.A. 1889 -1800.
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2263.

Each division of lhe diagram begins with September.
The vertical lines give the beginnings of the years,
the black circles the timesat which epidemics might be

theoretically expected tooccur.
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WEEKLY DEATHS IN LONDCN FROM BRONCHITIS, PNUEMONIA & INFLUENZA. 1876.-1897.
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next year The verticd lines maik the beginnirg of the yea and the bladk
dots indicak the points a which the maxima of the epidemis would occu
if the periad was rigidly 33 weeks It will be see tha the cente of the
main epidemis varies velry little from its theoretich placing In only two
case is it more than a mont out of place The diagran shows further, if
the difficulty of an epidem¢ occurrirg betwea the erd of Jure and the
middle of Decembe be admitted that a 33-weels periad explairs all the
facts Thus in the yeas 1895-% ard 1897-3B the theoretich maxima fall
in that part of the yea and almog no deatls from influenz occurred but
when the following maxima fell in the appropria¢ seasa the epidemis
re-appeare intheir prope place After 189 the rhythm broke The facts
for London are identicd excepp that the rhythm broke eighte@ months
earlier This diagran is a sufficiert refutation of Mr. Spears statement
that the 33-weels periad arises from conjunction of two or three large
epidemics

Mr. Spea further mentiors an amplituce with a 50-week period
This amplituce | was fully acquaintd with when | wrote my note If a 33
weels periad exiss with the further requiremerd that evey third epidemc
is missed the form of the curwve arising If the figure be addel up in rows of
50 weels is identicd with that found in this case This amplituce being
thus fully explained it did not seen necessarto make speciareferene to it.

When the note was written the following remarlks were added

From 13th July 1918 to 1¢ March 1919 the maximun points of two of
the lag epidemis is 33 weeks from 14 March to 214 Octobe is al®
33 weeks An epidemc is therefoe due but it falls at the unsuitabé
seaso of the yea ard should therefore be small "With regad to the
aberram Octobe epidemic this might be expecte to hawe bee followed
by an epidemc in June a seasa of the yea a which an epidemt is
still possibé but very unlikely. If the Octobe epidemic therefore has a
33-weels sequencethe next epideme would occu in Januay or Februay
of the New Year Of courseit is to be rememberd that the intervabk
betwea epidemis are neve exact only their avera@ approachgexactitude
A mont eithe way is of no moment

How far, then has the prophey been fulfilled ?

Dr. Wladyslav Szenajeh commentimg on the note in the Polish " Journal
of Epidemiology,” says: " This announcemenhas onthe whole proved true
" in Englard ard in America but here (in Poland the epidem¢ has reachd
its highed in Januay 192Q the intervd betwe@ the end of one epidemc
ard the commencemenof the othe amounte to 30 weeks or up to the
" greatesprevalene to 33 weeks! So that even in Polard there was no
grea divergence




