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Repot on an Inquiry into the recen Epideme of Influenza in the
Couny Boroudh of Leicester

By
M. B. Arnold, M.D.

The facts recorda in this repoit were obtaina during the visits made to
Leiceste County Boroucgh and Leiceste County at various dates from the
beginning of Novembe 1918 to March 1919 A note of the source of
information is appendd (A).

LEICESTER COUNTY BOROUGH.

From the table of deatls appendd (B) it will be see that Leiceste
Count Boroudch was affectal in the summe wave of influenzain 1918 in
the autumm wave in 1918 and in the wave in the early part of 1919 the
weeks in ead wave with the greates numbe of deatls being those endirg
July 20th, Novembe 2nd, and March 1st

Definite facts as to the incidene and cae mortality were lacking ; with
the assistane of the Medicd Office of Health and his staf a hous to hous
inquiry was undertaken Five area of the town were selecté which were
consideré to include all types of housimg in Leiceste with the exception of
the larged houses The inquiry was made betwee the 4th and 17th March.
The February-Mart wave was of coure still active

Severd strees in ead area were visited and information obtainel so far
as possibk at evewy fifth house The information askea for was—

(@ Numbe of rooms in house

(&) Numbe of occupans with age sex and occupatiom of each

(c) Dates of attaclks of influenza from May 1918

(d) With regad to ead attadk it was ascertaind how long the patiernt

had been in bed how long ill, whethe the patiert had been see
by a doctor, whethe there had been any complications and how
the illness had ended

An attempg was also made to ascertam the previows healh of the
occupants but this was found to be impracticabé without a gred increa®
in the time expended

With regad to the figures it may be noticed that there are a few
slight discrepancie in totals This arises from the fact that certan data
have occasionaly not been noted In no cas are the resuls affecta
appreciably A note on certahn factors likely to hawe affectal the constitutian
of the sampk populatian concernd is appendd (C).

The numbe of house from which particulas were obtaine was 1,061
The numbe of persors concernigp whom particulas were obtainel was
4,619

A table is appendd (D) showirg the grouping into house with 1, 2, 3,
&c, persors per house

The numbe of inhabited tenemens in Leiceste in July 1917 was 54,147,
The populaticn at the Censwss 1911 was 227,242 and the estimate popula
tion 1917 was 217,537 The sampk is therefoe probabl abou 2 per cent
of the population The numbe of influenzd attacks amongs$ thes persors
from May to the date of the inquiry was 1,387 ; 164 of thes were in persors
attackea twice, and six in persors attackel three times The numbe of
persors attackel was therefoe 1,302
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The attacks were distributal in time.as follows:—

Incidence.
' - Per cent.
‘Wave period May, June, July, August . - 295 = 63
Intervening period of September - - - 30
Wave period of October, November, December - 678 = 146
Intervening period of January - - 14
Wave period of February and part of March - 370 = 80
Total - - - - 1,387 = 30 ()

The figures for eadqh mont are given in Table (E). The dates for 1918
are in mary casesprobaby not accurateas in the absene of sone even
fixing the dat of illness | found mary persoms uncertan as to the month
in which they had been ill.

It may be noted that if the inciden® on the population of the sampé
populatian is taken as approximate} corred for Leicesterit gives astriking
exampk of the dange of acceptig "impressions. During the height of
the October-Novembewawe | was given severa estimats of the incidene
on the population None were as low as that found in the sampeé
population and sorre were severa times higher

The distribution of the population into age and sex groups with attacls
and deatls is given in Table (F) appended

It will be noted that the males of military age are comparativey few in
number This growp tend to be a sour@ of error in houe to hous
inquiries at present A consideral# numbe of men of army ages haw
been a home for afraction of the previows year and mary hawe returneal
during the pag two monthks  More than 200 such were noted and were not
included in the sampé population but | am not confident that sone sud
were not included Amongg the 200 there were sone cases of influenza
and sone deaths

The inciden® on certan age groups was as follows:—

Age Group. } Persons. Cases. Incidence.
e ! — ——
Per cent.
Under 5 - - 449 113 25-1
. 15 - 1,089 338 310
,» 25 - - - 810 290 358
,, 38 - - - 625 243 388
, 45 - - - 546 ‘ 171 313
, 95 - - - 526 135 256
55 and over - - g 574 97 16-8
Total - - - 4619 1,387 30-0

The incidene in eadh wavwe was—

Age Group. lst Wave. | 2nd Wave. 3rd Wave.
o : |
Per cent. Per cent. Per cent.
Under 5 - - - 31 14-6 7-3
, 15 - - 60 16-6 6-7
» 25 - - 10-1 17-2 69
, 35 - - - 9-1 18-8 10-5
, 45 - - - 6 5 13-3 106
» 08 - - - 57 110 7:7
55 and over - - - 17 73 73
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A chat is apppendd in which thee incidences hawe been scalel to be
proportionaé in eath wawe to the tota incidences The chat suggest
that there was a progressie tendeng towards an equaliy of incidene
on the various age grous in the successie waves

SexIncidence—In a population of 1,89 males ther were 523 cases or

27.6 per cent
In apopulation of 2,75 females there were 864 casesor 31+ 7 pe cent

The incidene on the age groups was—

Age Group Incidence on Incidence on

- Males. Females.

| Per cent. Per cent.
Under 5 - - - - - 26-3 24-1
, 15 - - - - - 30-9 31-1
» 20 - - - - - 30-1 381
» 35 - - - - - 35+9 39-9
5 45 - - - - - 28-6 330
. 095 - - - - 256 25-7
55 and over - - - - ‘ 143 18-8

|

Mortality. —There were 32 deatts from influena in 1,3& casesor 2.3
per cert mortality.

In the 29 cass in the summe wawe there was no death in the 678
casa in the October-November-Decembwave 26 deaths a cag mortality
of 3« 8 per cent Inthe 370 cases of the February-Marh wave there were
6 deaths a ca® mortality of 1.6 per cent

The occurrene of 32 deatts in apopulation of 4,619 gives a mortality of
6.9 per 1,000 The estimate population of Leiceste in 1917 was 217,537
and the censis 1911 population 227,242 Taking the population at 220,000
the anticipatel deatts from influenza and its complicatiors would hawe
been on the ascertaing proportin in the hous to hous inquiry, 1,518
The deatls actualy registere from Jure to the week endirg March 15th,
as due to influenz or its complicationswere 1,140 If thedeatls registere
from pneumona in the sane periad are addel the totd would be 1,426 As
the pneumona deatts follow the influenza waves this addition seens
justified, and gives an index of how far the houg to houg inquiry made
may be considerd a fair sampling

The ca® mortality in the age groups was as follows :-

—

Age Group. Cases. Deaths. Case Mortality.
: Per cent.

Under 5 - - - 113 v 6-1

s 15 - - - 338 5 14

s 25 - - - 290 7 24

s 35 - - - 243 9 3.7

. 45 - - - 171 2 1:1

» D5 - - - 135 2 1-4
55 and over - - 97 0 0

Total - - 1,387 32 2-3

Twenty-two of the deatls were in females ard 10 in males The ca®
mortality is 25 pe cert in females and 1.9 per cert in males The
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differene in age constitution of the malke and femak populatiors would
nullify any argumen from the lag figures ard the numbes are too smal

to justify a further analysis

All deatls occurrd in first attacks
Complications—The only complicatiors inquired for were pneumora
and bronchits and pleurisy 47 or 3.3 pe cert of case surviving had

pneumona and 86 or 62 per cert had bronchitis

The incidences of

pneumona and bronchits in case of influenza surviving were —

—_— Pneumonia. Bronchitis.
Per cent. Per cent.
May to August wave - - - 2-0 5-0
October to December wave - 45 47
February to March wave - - 2-7 10-2

The age groups were affected as follows :—

Age Group,

Bronchitis Cases.

Percentage of
Influenza Cases

affected.
Per cent. Per cent,
Under 5 - - - - . 6-1
, 15 - - - - - 9 2:6
, 25 - - - - - 10 3-4
, 35 - - - - - 16 65
, 45 - - - - - 13 76
, 55 - - - - 15 111
55 and over - - - 16 16-4

If all influenzal pneumonia cases are included, 7.e., those that ended
fatally as well as those that recovered, all the deaths but three have to he

added.

The pnemonia rates then are :—

May to August wave -

October to August wave -
February to March wave -

The age grouping of all cases of pneumonia is :—

- - 2
- - 79
4-3

sy

i3]

per cent. of cases.

»

2

A Percentage of Influenza Cases
l with Pneumonia.
Age Group. No. of Cases. | _ R
‘ All Cases. Oct.—Dec. Wave.
Per Cent. Per Cent.
Under 5 - - - 12 10-6 12-1
o 15 - - - 21 6.2 7.7
., 25 - - - 17 58 10-0
, 35 - - - 13 5-3 10-1
, 45 - - - 7 40 4-1
55 - - - 5 37 3:4
55 and over - - - ‘ 1 | 1-0 2:3
Total- - - | 76 54 —




449

Immunity— Of a population of 4,619 2% or 6.3 percen were attacke
in the May to Augug wave Ther were no deatls in this wawe in the
house visited

In considerig immunity, groups of case in Septembe and Januay
hawe been omitted in orde to obtan definite wave periods

Of the population of 4,619 of May 1918 there were a the beginnirg of
October 2% who had bea attackel in the summe wawe and 30 who had
been attackel in September leaving a populatioo of 4,29 persons
Amongg these there were 662 attacls during October Novembe and
Decemberor 154 pe cent Amongg the 29% persoms attackel in the
summe wawe there were 16 casesor 54 per cent

The population not previousy attackel at the beginnirg of Februay
was 4,619 less thos attacke in the two previows waves i.e., 2% ard 662
and thos attacke in Septembe ard Januay (30 and 14*%) 3,624 Of
thee 30 were attacked or 8« 5 per cent Ther were al 295—6 persors
previousy attackel only in the May to Augudg wave and of thes 22 were
attackedor 7+ 8 per cent

There were al 662 persos attackel in the October-Decembrewave
Of these 26 had died leaving 636 ard six of thes had bee attackel agan
in the interwae periad of January leaving 630 of whom 37 were attacked
or 5+ 8 pe cent

There were 16 persos who had been attacke previously both in the
summe ard autumm waves ard of these two were agan attacked

It is, however clea that the age groupirg of thos previousy attackel
is very differert from that of the population not previousy attacked so
that the attackel and unattackd canna be fairly compard in subsequen
waves

An analyss was mack of the age groups of females 20-40 years with the
following result—

Of 929 women of thes age groups 86, or 9.2 per cent, were affectal in
the May-Augug wave

At the beginnirg of the Octobe wawe the numbe of women at thee
ages not previousy attackel was reduce to 838

Among these 1& attacks occurrel in the October-Decembre wave
of which three were in persos previousy attacke in the May-Augug
wave Ther were therefore 159 attaclks in 838 persoms not previousy
affected or 189 pe cent ard three in 86 persors previousy attacked or
3.4 pe cent

At the beginnirg of Februay 1919 there were 838 personsles 159
and less two (Januay cases) or 677 persols not previousy attacked
Ninety-ore case occurra in the February-Marb wave of which 18 were
in persois previousy attacked leaving 73 attacls in 677 persols not
previousy attacked or 10¢ 7 per cent Of the 83 persos previousy
attackel only in the May-Augug wave seven were affected or 8.4 per cent
Of the 199 persoms previousy attackel only in the October-Decembavave
eight had died leaving 151 personsand amongs$ thee were 11 attacks
or 7« 2 pea cent Amongg the three persoms attacke both in the May-
Augug ard October-Decembrewaves there was no attak in the February
March wave

* Of thee 14 six were secod attacls in persos alreay attacke in Octobey ard
therefoe only eight are subtractd here
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No deah from influenza was recordel in a secon or third attak in this
census Deaths in this population from othea causs than influenza were
recordel so rarely as not to affed the percentages

SUMMARY OF FIGURES RELATING TO IMMUNITY .

Age Group
_— All Ages. 2040,
. Females.
Per Cent. Per Cent.
Incidences in May-August wave - - - 6-3 9-2
Incidences in October-December wave on
those—
1. Not previously attacked - - 15-4 18-9
2. Previously attacked in May—August 54 34
wave.
Incidences in February-March wave on
those—
1. Not previously attacked - - - 85 10-7
2. Previously attacked only in May- 7-8 8-4
August wave,
3. Previously attacked only in October— 5-8 72
December wave.
4. Previously attacked in both May- | 2in 16 0in 3
August and  October-December
waves.

Ward Distribution—There are 16 wards in Leicester If these are
groupa from the influenzd deah rates into orde of severiy of inciden@
in the October-Decemlrewave and agan for the February-Marb wave it
does not appea that the wards mog heaviy hit in October-Decembre
suffera ary less than the othes in February-March

Occupation—The stapk trades at Leiceste are hosiey and boa and
shce making Visits to two factories which were sad to be typical, showea
the following possibé mears of transferene of particles from one worker to
another—

(1) Roller towek in both factories
(20 Enamé drinking cups in ore factory.
(3) "Washirg of teacup togethe in one factory.

I was informed that there are cantees in sone factories
(4) Passig of goods in varios stags of manufactue from ore
worker to another Ther may be an intervd of aday or
more betwea the completion of one proces and the beginnirg
of the next but where ther is an urgen demam for ore
type of finished article goods may go immediatey from one
worker to the next

The possibility of drople infection throudh the air varies considerabt
in the various processes Of tho® | saw machinirg in the shce factory
seemd to offer the greates opportunity Workers sit on ead side of a
long bend ard face one another The distane acros the bend is abou
5 fee ard the laterd distane betwea the workers abou 3 feet

No usefu figures were availabk at the factories | visited

The effed of occupatimm is difficult to determire as comparabkd age
groups of house-workesand workers away from homes are not large enough



451

Of women of the age growp 15 to 55 56 pe cert wert out to work.
Amongd thos going out to work there were abou 34 per cert of attacls
and among$ thoe not going out to work abou 305 pe cent The
differene might easiyy be accountd for by the fact that the ages in the out
worker grow tend to be lower than in the house-worke group

One employe told me that he had two factories on similar work. One
in Leiceste employirg aboud 150 had not had more than 20 cass and
neve more six awa at ary one time. The othea factory, a little way from
Leicester had had to close for a time owing to the numbes away with
influenza Howeve infection may be sprea it does not seen that it is by
a methal distinctively active in the Leiceste factories

Housing—597 house or 558 pea cert were invaded 125 were
invaded twice and 15 three times The percentage of house invadal in
eahh wawe were approximatef 15 per cert in the May-Augug wave
30 per cent in the October-Decemlravave and 22 per cert in the February
March wave

The populatimn was considerd in two groups accordig to densiy of
distribution of persos in individud houses 2,12 persos lived in houss
with one or more persoms per room, ard amongs$ the® there were 65 cases
or 30+ 8 per cent 2,48 persos lived in houss with less than ore persm
per room amd amongs thes there were 725 casesor 29« 2 pe cent

The presene of returnal soldies affecs the precisio of this calculation
but asecom count in which sone returnal soldies were included gawe
practicaly the same result

Of 71 house with eight or more inhabitants 47 were invaded and in
12 of the® ther was only one case This isin striking contradiction to a
widespred belig that the introductin of the diseas into a househd is
almog always followed by a generainfection of the household

In a population of 627 persoms living eight or more in a hou® there were
27« 5 per cert attacks amongs 407 persoms living eight or more per house
in houss which were invadel there were 42 « 9 per cent attacks

In a population of 318 persos living two or less in a hou® there were
26+ 7 pe cert attacks

It shoutl be rememberé tha the attacks are thos occurrirg from
May 1918 to March 1919 ard sone are secom attacks in persos alread
once attacked Also it may be noted that the age groups in houss with
eight or more pe houe ard in houss with two or less pe hous differ
from the age grow constitution of the tota population ther beig a
tendeng for the ages to be lower in houss with mary persols ard highe
in house with few.

After making all allowances however it is difficult not to beliew
that the importane of aerid dropleé connectim from persm to persm has
not bee exaggerated

Medical Attendance—Of 931 cases 609 or abou 65 per cent, were sad
to hawe been sea by a doctor The distinction is not so definite in practie

as might be expected

Some persols sav a docta only when they had recoverd sufficiently to
go to his consulting-rooms Others sa/ they obtainel medicire for secondar
casea in the house though the docta sav only the first case Many who
did nat cal in a docta refrainal becaus of notices in the pres explainirg
that medicd men were working at greda pressue and shoutl be consultel
only when the neal was urgent The proportion however of one-thid of
the cass not sea by a medicd man is probaby not excessie in epideme
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times of influenzg in fact | assune that the proporticn not so sea is
probaby rathe greater as mary of the informans seemd to suspet an
accusatio in the questim on this point especiay when the patienst
concernd were children

| wastold by a physician of a remarkabé outbre& in the summe in a
smal military hospitd in Leicestershie which he attended Its totd
population wasabou 60. He visited it ore afternom and all were well.
He was informed that night that there were 20 cases of influenzg and next
morning everyone exceptilg one membe of the staff had influenza The
soure of infection was not traced

There is with regad to influenza an undiscoverd factar which occasios
amorg certah group of persos an infectivity of a remarkabé quality.
This factar is by no mears always or even usually, perceptiby in action
In mary homes only ore ca® occurs

It seens eithe that—

(a) persoms suffering from influenza are markedy differert from ead
othe in their powe of giving infection or that

(b) they vary markedy ard rapidly in their infective powe at stages
of their illness or else that

(c) there is sone link or perhap a specid degre of receptiviy
requira for the consummatio of infection which is presem
somewha erratically but which may be remarkaby effective
when present

CONCLUSIONS

1. The age groups 15 to 35 appea to hawe had both a greate incidene and
exceptirg thoe unde 5, greate cag mortality. The incidene was
greate on females than on males

2. Grouping into thos occupiel a home and thos occupiel away from
home and grouping accordirg to densiy of home populatiors did
not shav significart difference of influenz incidence

3. Consideral® immunity to the October-Decembewavwe was shown by
those who had alreaq sufferal in the May-Augug wave
In the February-Marb wawe only slight immunity of thos who
had previousy sufferal is suggeste by the figures

4. The totd numbe of persors in Leiceste who had attacls of influenza
during the periad coveral by the inquiry is probaby considerabl
less than was generaly believed

8th May 1919

ADDENDUM A.

I am mud indebtal to the following persons amongs$ others for
information and assistane in this inquiry—

Dr. C. Killick Millard, Medicd Officer of Healt for the County Borouch
of Leicester
Dr. T. Robinson Couny Medicd Officer of Health Leicestershire
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Dr. J E. O'Connor Medicd Officer of Health for the Leicestershie
combina sanitay Districts.

The Medicd Officers of Health for Coalville Urban District and Lough
boro Urban District.

Col. Astley Clarke M.D., Senio Physiciam to the Royd Infirmary,
Leiceste

Dr. E. C. Hadley, Medicd Superintendeinof the Poa Law Infirmary,
Leicester

The Secretay to the Leiceste Medicd Society

The Superintendenof the Leiceste Couny Borough Asylum.

The Superintendemnof the Leiceste District Nursing Association

Dr. W. Mackarell Pathologis to the Royd Infirmary, Leicester

And to membes of the staffs of the Public Health Departmengd of
the Couny Borouch of Leiceste ard of the Couny of Leicester

ADDENDUM B.

Influenza and Pneumom Deatls from Jure 1918 to March 22nd 1919
Leicester

(No InfluenzaDeathsin week omitted.)

Week ending Influenza. Puneumonia.

June 15
July 6
. 13

» 20

L2} 27
August 3
’ 10

» 17

» 24
September 7
”» 28
October 12
19
EH) 26
November 2
. 9

» 16

» 23

» 30
December 7
» 14

23 21

s 28
January 4
» 11

» 18
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February 1
?” 8

2 15
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s 8
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ADDENDUM C.

On possible Causes oDeviationfrom the Normal of the Sample
Population.

1. The military age groups of males residen in Leiceste are much
depleted

The men in these age groups who hawe been on military servie hawe
returnal to their homes at various times throughou the pas 12 months
and in consideral® numbes sine the armistice It was frequenty difficult
to decice whethe a returna soldieg shoutl be included especial inrelation
to the densiy of the populatio in individud houses

2. Houses which were found closel a the time of visit were ignored in
this census House in which there are young children are rarely found
closal and this probaby tendel to affed the age groupirg of the populatin
recorded

3. Families which had been severgy affectal in the epidemic i.e., in
which there had been more than one deah among$ wage earnes were more
likely to hawe left an industrid cente sud as Leicester In my own
inquiries | was twice told that this had happened

ADDENDUM D.

Number of houses with—

One occupant - - - - 27
155

Two occupants - - - -
Three ,, - - - - 220
. Four ' - - - 217
Five . - - - - 170
Six » - - - - 130
Seven ,, - - - -7
Eight ,, - - - -39
Nine . - - - - 12
Ten ” - - - - 14
Eleven ,, - - - - 5
Twelve ,, - . - . 1
1,061

NOTE.—This groupirg relates not to the actud numbe of occupant at
the time of visit, but to the inhabitans who had bee residemn so far as
could be ascertainé since the beginnirg of the influenza epidemic

It is only approximate

ADDENDUM E.

Monthly inciden@ of influenza—

| i
! [ March
May. | June. | July ‘ Aug.  Sept. ’ Oct. | Nov. | Dec. | Jan, | Feb. (part of).
| [ | :
17 l 61 188 | 29 30 202 \ 447 ‘\ 29 14 303 j 67
|
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ADDENDUM F.
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